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TO CORRESPONDENTS. 


M. R. 1. is informied that his suggestion is premature, as he will 
sec in our next Number. 

The pibjcct of a “ Constant Reader^* exceeds our means. 

Mr. Langham’s communication came too late for inaertion in 
this Number, and we apprehend that its subject is of too temporary 
a nature to stand over till April ; if, therefore, he will favour us 
with his address the MS. shall be returned. 

The Olead has reached us, but we have no nickc for poetry. 

The infornii^on desired by Jn Old F.R,S.*^ may be obtained 
at Somerset House, but we cannot satisfy his misgivings respecting 
tlie Royal Society (f Literature ; upon that subject wc coincide 
in opinion with him, and shall not hesitate to avail ourselves of 
his hints. 

The letter from a Member of the London Institution, came loo 
late to be answered ; his project, wc believe has already been enter- 
tiiincd without success. 

Tho insertion of B.’s paper is a sullicicnt reply lo the contents 
of its envelope ; there were three errors in his cipher. 

Mr. Maegrigor’s pamphlet reached us too late. 

Mr. J. T. Todd will see that we have availed ourselves of his 
communications: we hope again to hear from him in the course 
of his journey. 


Umlcr the signature ol Pomiuiolix we recognise an old corre- 
spondent ; but, cju nihilo nihil Jit. 



TO 

\ 'K 

The change suggested by Typogaapii'^s has long been iu^ 
contemplation. As to the gross errors he tall^s of, they amount 
to the printing of a instead of and of + instead of x • Upon the 
Witole, we doubt whether any work of similar miscellaneous Con- 
tents is more^ accurately printed than the late Numbers of this 
Journal. 

ill 

We are much obliged by the ingenious suggestions of our Cor- 
respondent at Ashburton. We request that he will again atten- 
tively ^peruse the paper in. our Journal to which he adverts, and the 
more extended work there quoted: we think he will then iind the 
principal part of his plan anticipated. 

We have in vain endeavoured to decipher the “ Observations 
on Defensive Fortification.*' 


We cannot reprint extracts from otiier Journals of an old date, 
to jthe amount required in the papers with which^wc have been 
favoured from Wexford ; but shall be happy to receive any new 
information, or practical details upon the subject of the Rev. Mr, 
Rice’s letter. 

Crito Edinensis has our thanks, and shall be attended to, 
but we cannot submit to thc7»o^^o which he proposes. 

T* Jc( fiaQuv, xptj yap vaOetv, is uot an apt quotation for the case 
in question. Does 2 pretend to say there is no science in ^Mcdi- 
cine ? or what is his object ? 

S. evinces much spiiit of observation. The insect to wliich 
he klludos, is probably the Stapli^limts riparias of Linnaeus, 'I’hcrc 
arc at least 300 species of the same Linnaean genus, that fold up 
their wings in a similar manner under short Elytra^ or wing cases. 
We observe the same thing in the Forjicula, or earwig, of which 
S. will find an interesting account in Adams on the Microscope, 
Our correspondent should persevere in hi§ observations on the 
QSconomy of Insects ; he has before him an inexhaustible field of 
useful amusement. 



* Tb. CCf|lRESPOK»ETffT».\ 


Dr, Walker's Natural Histdry of the neighbourhood of 'Hud- 
dersfield reached us.^.o late for insertioih 

Dr. Fitton’s Paper on the History of English 6eology/has been 
withdrawn by the Author, with a view to its appearance in, a 
separate publication. 

We regret that want of room has obliged us to exclude Mr. 
Slight’s Report relative to the Portsmouth Philosophical Society. 



BOYAIi: INSTITUTION, 

' iitffiMARLE-STRBBT. 


TbQ Memters and Sut>SGribers are informed, that the L^cturci^ 
will commence on Saturday the 2d of February^ at two o^Clock, 
^^and that the following Arrangements have been made for the Season. 

On Experimental CAemhtry^ and on the Ptindples of some of the 
Chemical Arte. By WiLLUttfl^uoMAsBRAKDE, Esq., Sec. R.S. 
Lond. and F.R.S, Edin., I^ofessor of Chemistry to the Royal In- 
8titution.^To commence on Saturday the 2d of February, at Two 
o^Clock, 'and to be regularly continued on each succeeding Satur- 
day at same hour till further notice. 

Qn the AppUcation of Natural Philosophy to the useful Purposes 
of Life; illustrated by appropriate Apparatus. By John Mil- 
LIKOTOK, Esq., Civil Engineer, Professor of Mechanics to the 
Royal Institution.— To commence on Thursday the 7th of Fe- 
bruary, at Two o’clock, and to be regularly continued on each 
succeeding Thursday, at the same hour, till further notice. 

On Comparative Physiology^ comprising Philosophical Views of 
the Functions of Animal Life, as connected with Organization. 
ByK M. Roget, M.D., F.R.S. — To commence on Tuesday the 
12th of February, at Two o’Clock, and to be regularly continued 
on each succeeding Tuesday at the same hour, till further notice. 

On Botany, By Sir James Edwaud Smith, M.D., F.R.S., 
Pres. Linn. Soc., Professor of Botany to the Royal Institution.— 
To commence after Easter. 

On the Engraved Hieroglyphics of Canaan, Egypt, and Chaldea. 
By John Landseeu, Ksq.,r.A.S., A.R.A., Engraver to the King. 
To commence after Easter. 

On Music, By W. Crotch, Mus. D. Professor of Music in 
the University of Oxford. — To commence after Easter. 

The Spring Course of the Lectures and Demonstrations on 
Chemistry delivered by Mr. Brande, in the Laboratory of this 
Institution, will commence on Tuesday the 12th of February, 
1822, at Nine in the morning precisely, and will be continued 
every Tuesday, Thursday, and Saturday at the same hour, until 
the end of May. 



TO CORRESPONDENTS. 


V. 


2. on tlie Decomposition of Nitrogen has been received ; we 
anxiously look for the experimentum crucis. 


Several communications have reached us relating to the de- 
struction of smoke ; we shall avail ourselves of those of Mr. 
James Roberson and D., but there are weighty reasons for de- 
ferring the consideration of this matter. 


The Letter to the Trustees of the British Museum is not in 
our way ; Britannicus may have it back again. 


We have not Mayow's Tractatus at hand, but H. of Man* 
Chester will find that the passage adverted to, runs nearly as 
follows : “ Vix concipi potest unde augmentum illud antimonii^ 
nisi d pnrticulis nitro^aereis, Jixis inter calcinandum, procedaC' 


Our friend at Milan is right. 


Johnson is informed that Bonpland has seen an immense 
plain in the interior of South America covered with innumera- 
ble masses of meteoric iron. 


‘‘ Fiatjustitia, runt crelnn^ is perhaps right in theory, but 
certainly wrong in practice. 


Under 



SrO JCORRESPONDENTS. 


Under the apprehension of more controversy, we have de- 
clined three paj^s bearing upon the Oil Question ; with the 
permission of our correspondent at Glasgow, we shall usey 
his information upon another occasion. Mr. Pahkes too 
has been so obliging as to favour us with a reply y connected 
with the same subject, which we have been compelled to 
return. 


A general Index of Reference to the contents of the iirst ' 
twelve volumes of this Journal will be published in the course 
of the Spring. 
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October^ 1821 . 

Art. I . — On an ancient Monument of Sculpture in Stone^ 
represenfing the Theban Sphinx; which was recently dis- 
covered at Colchester j in Essex. By E. W. A. Hat, Esq.^ 
A.B.,F.A.S.* 

There is not perhaps any single Object of ancient art, that 
has been ever found in this country, which offerA so much interest, 
not merely to the antiquary, but to the artist and to the historian, 
as this very extraordinary and beautiful sculpture lately dis- 
covered. '' * ' 

The engravings (Fig. 1 , 2, 3, and 4t,) arc after drawings made, 
as nearly as the perspective would admit, ^ ac^^rdiug to a scale 
of one quarter the size of the original. They represent the four 
principal views of the Sphinx, which the sculptor has exhibited 
as having already slain some victim of her wiles ; her blood- 
thirsty passion would seem to be already satiated ; she sits as 
it were satisfied with her prowess, and iu perfect serenity, over 
the mangled remains of her unsuccessful opponent. 

• Tn a letter which the writer of this article publi.shetl lately at Colches- 
ter, upon the same subject, he aiinniiiiced his inlontion of IrHiismitfing the 
four drawings, here engraved, to the Society of Antiquaries of Loudon, fi>r 
the purpose of Jnsertion in their Archicological publication. The drawings 
have been exhibited to the society, and excited considerable interest wdth 
that learned body ; but, as the forthcoming volume of the Archaologia was 
already completed, and in the press, and there was not any probability 
of part of another being published within a twelvemonth from tJie present 
time, it was thought desirable to convey to the public, some knowledge of 
this curious discovery, through the circulation of this Quarterly Journal. 

t The figures 1 and 2 present the right and left views of the monument : 
the figures 3 and 4, shewing the front and rear views, will be given, in thp 
following Number of this Jovt'naL 

VoL. XIT. 
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2 Qii fin ancient Monument^ 

This (?inguUr figure, wh^, from its beauty, might naturally 
be expect^ imest marble, has been sculptured in 

freestone. The material appears, from its good quality, to h^ve 
been brought Ti'om the Isle of Portland ; since it is not known 
that any stone of the same kind has been found in a native state 
in the neighbourhood of Colchester. The Romans brought, no 
doubt, from Portland, much of the materials for their finer works 
at that place where they planted their first colony* In Britain, 
and which long remained one of their principal military stations. 

This Sphinx was found in the midst of a great number of 
fragments of another species of stone, equally unkno.wn at Col- 
chester as a native product, and vulgarly called Swanage, from 
the place where it is dug in the Isle of Purbeck, which is in the 
immediate vicinity of Portland. 

The general dimensions of our antique arc as follows : 

Length of the base, 25V Inches. 

Mediiimbreadthoftheba.se, 10 

Height from base to top of Sphinx’s head, . 25 

The face of the Sphinx, measuring from under^ ^ 
the chin to the crowm of the head, . . J ^ 

The stone was found at the depth of about two feet from 
the surface of the soil, in trenching the ground around the 
General Hospital lately erected at Colchester. It was dis- 
covered in an almost perfect state, there being only a few marks 
of injury, and those slight; excepting upon the left sidt* of the 
work that lay uppermost. The fracture of the nose, of the 
Sphinx, as well as a blow upon the man’s forehead, were, with 
some other less material bruises, the almost unavoidable effects 
of the labour upon discovery. 

But the circumstances of the spot where this relic has been 
found, as well as the great beauty and the peculiar character of 
the work, have stimulated inquiry, and merit some discussion. 

Notwithstanding all that has been written upon the early 
history of Colchester, it may be useful, as a preliminary sti'p to 
our consideration of the probable history of the monument in 
question, to refer those who retain any hesitation upon affixing 


* Tacitus Jnnai., h. 14, and Camden upon Essex. 
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representing the Theban Sphinx, 

the Colonia Camulodumm of the Romans at Colchester, to the 
Archaeologia. Mr. Walford, adducing sever^authorities upon 
*^^86 judgment and learning the most scrupulous may be will- 
ing to rely, has, in the 16th volume of that publication, concluded 
an interesting dissertation upon the situation of Camulodunum 
in these terms ; ‘‘ I hope the preceding observations, which 
from my own personal inspection I have found very accurate, 
will be the means of preventing any future controversies or differ- 
ence in opinion upon the subject ; and that all will agree with 
Bishop Stillingfleet, Dr, Stukeley, Dr. Mason, Mr. Morant, Mr. 
Gough, and the Rev. Mr. Leman, that Colchester, and not Malden, 
was the Colonia Camvlodunum of Richard of Cirencester*.” 

Having premised thus much, I proceed to present such 
hypotheses upon the probable age, authors, and history of 
the monument under review, as may be fairly deduced from a 
consideration of its own character, of various remains of anti- 
quity found near it, and of the historical records immediately 
a])pllcable to the place of discovery. 

'Jlie adjustment of the hair of the Sphinx, is the same as that 
of the younger empress Faustina ; yet it resembles almost as 
closely the dress that we have frequent occasion to noticti upon 
Roman monuments of an earlier time. But when we consider 
the evidence of the sculpture itself, whose chaste, yet cultivated 
character is as fir distant from the rude operations of tlie earliest 
Britisli workmen, as it is from the meretricious style of any 
middle lime in this country ; "vve need not hcsifale to ascribe 
onr Sphinx to the chisel of some eminent Roman sculptor, and 
of the best age. 

The coarse nature of the material militates against the proba- 
bility of this line piece of work having been imported from 
Italy. We may therefore be allowed to conclude, that it was 
wrought in this island ; for it is acknowledged that the Romans 
brought artists hither with them, and they may also have been 
invited over by the British Princes f- 


* Se«v Ppgge mi the Coins of Cmobdiiij and Ruding’s Anmih of the 
t '-mmige, t Sei* Pvggc on the Coins of Cunohlin, i>. 5t, ty<-. 



On an ancient Monument^ 


Of the Roman origin of this monument, we have irresistible 
proof -in the grS^t mass, found in and around the very spot 
where the Sphinx was discovered, of antique remains : siich.dKS^ 
bricks, tiles, pottery, fragments of bronze, and other relics, 
that are decidedly of Roman fabric ; and which, as well as the 
Sphinx, lay concealed in a soil that apparently had not for cen- 
turies been disturbed beyond the depth of the plough-share. 
But my attention has been particularly attracted by the portion 
of a sepulchral inscription, to the memory of one or more le- 
gionary Roman soldiers : this was dug up a few days sooner 
than the Sphinx, and at the distance of no more than about 
twenty-five paces from it. The following cut is a faithful copy, 
although the engraver has formed the letters with less sharp- 
ness and care, and represented them as being more mutilated, 
than the state of the original will justify. 



This fragment is moreover of itself extremely curious, as 
making a distinct mention of the Third Imperial Legion, 
(LEGionis III. AVgustte) a portion of the Roman forces, of 
whose appearance in Britain I cannot find any trace by all the 
references I have l»ecn able to make. The stone has lO.V inches 
by 8 of surface, and is 1^ of an inch thick. Lei jt be noticed, 
that this fragment is of the stone brought from Swanage ; and it 
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is further an extraordinary relic, as, excepting one other frag- 
ment of a sepulchral inscription, which is of J^bc same material, 
’NJijut cut with greater delicacy, and found at Colchester about twelve 
years ago no Roman remains of a similar kind are known to 
have been discovered either at Colchester, or even within the 
county of Essex. This, from the long residence of the Romans 
ill that quarter of the island, is indeed almost Unaccountable ; 
but may be judged of by the void it has occasioned in Horsley’s 
Britannia liomana\. 

We have now to offer an unexpected testimony in favour, not 
only of the Roman origin of our stone Sphinx, but also of the 
peculiar reverence in which, perhaps, that very same beautiful 
figure of sacred legend, or at least the more common and less com- 
plicate mystic symbol, was held at Camulodunum ; by the for- 
tunate finding of a bronze Sphinx, of which the following en- 
graving presents a view, the same in size as its original J. 



The bronze is perfect, excepting the loss of the wings, which, 
from the appearance of the back, have evidently been torn off. 
This, which I deem to have been one of the larrs of an inha- 
bitant, was dug up last summer within a few yards of the spot, 

* Now in niy possession. 

t Since this article wi-nt to the press, John Disney, Esq., of the little, near 
In^'ateslorie in Essex, has l)eenso obliging as to make known tome a small 
.sei'uleliial rnonunient in his pos.session, whii h was A)un(l at ('olrhester in 
i71.‘l, and bears the following inscription. It is a tablet of marble, eight 
inches long, by f»)ur and thrce-(iuartcr.s high, lia\ing a border of foliage and 
Ollier work in an inferior sljle ; 

r<>\SIDIA'<jM:UIA I ILIA V A-.ri-D \X\ COXSIIJI VNAVALI* MATni V A XXXV. 

+ In the possession of a lady at Colrhe.strr. 
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OHr 9tone Sphinx was discovered. The Uttle image ex- 
hibits, pre^t state, no further compound than of the 

lion and; the yirgiii ; and? from the arrangement of the hair r^ 
sembling that of Julia Masa, or of her daughter Julia Soemias 
(mother of the £mp|rpr Heliogabalus), as well as from its infe- 
riority of style and execution^ it is doubtless of a later time than 
the large Sphtdi ; not appearing to claim any earlier date than 
about the beginning of the third century of our era. 

But, although I do not feel myself at liberty to refer the age 
of our stone monument to an earlier time than that of the first 
Emperor Claudius, as will be hereafter shewn ; yet I consider 
that we are fully authorized in tracing the respect for the Sphinx 
symbol, that would appear to have been entertained by the inha- 
bitants of Colonia Camulodunum, as well by the indigenous 
Briton, as by the Roman colonist, to a higher origin, even to 
the time of Augustus. We learn from Pliny, from Suetonius, 
and from Dion Cassius, that the image of a sphinx was, during 
a certain period of the life of Augustus, employed by that em- 
peror as his seal. We find also the figure of the sphinx upon 
the Roman coins of * his time : but what comes more directly 


No. 1. No. 2. 



• Upon the passage referred to in Suetonius, La^vinus Torrontius iias the 
following comment : “ (Dc Sphinge) et eodem fbrtassis referendum quod 
T. Carisii, qui sub Augusto III. vir monetulis fuit, iiumismata sphiiigem 
pracfenint.’’ See also Morclli and Illustrations by Agostini in lieg. Imp. 
Rom. Numism. No. 17. tab. 12. 

t No, 1. “ Obv. CVNO. The bust of a winged figure, possibly a Victory. 
Rev. TASCIO. A Sphinx, from a coin of Augustus.— No. 2. Obv. CVNO. 
A Sphinx. Rev. CAiVF. Qu. A Kritish warrior with the head of an enemy 
in his right hand Sec British Coins, plate 4 and 5, Nos. ^nd *25 in Ru- 
ding’s ilfinaZs.— No. 3. Obv. CVNO. A Sphinx. Rev. CAJV^^jODVNO. 
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in aid of oUr^Wrgument is, that we meet with the same figure 
repeatedly upon the coins of Cunobelin. 

•x.^his illustrious British prince * had, according to Di<M Cas- 
sius, his royal seat at Camulodunum ; and more of his coins are 
found at and near to Colchester, than other part of the 

island. Of the three here given. Nos. 1 and 2 have been 
already published; No. 3 is now, I believe, fol?^he first time, 
presented to the public : the original is in the possession of 
Mr. William Keymcr, of Colchester, where it was found about 
twenty-five years ago. I possess also a small brass coin of Cu- 
nobelin, found at the same place in 1819 : it is in a bad state of 
preservation, but bears upon both sides a very striking resem- 
blance to No. 3 ; yet mine appears to have had the wheel under 
the right paw of the sphinx, as we find exhibited in Gem, 
No. 206 of Agostini, in No. Ill of Tassie, and elsewhere. This 
addition No. 3, from the action of its sphinxv i^ay have also 
had, but it seems to have suftered corrosion upon that part. 

Cunobelin is said to have cherished a friendship for the Ro- 
mans, to have attended Augustus in his wars, and so well to 
have behaved himself, that he grew into particular favour with 
that emperor, and accompanied him to Rome, where he was 
saluted by the title of Friend to the Republic : moreover, that 
during his residence there, Teiiuant (liis father, and immediate 
predecessor on the Trinobariline throne,) paid no tribute f* 

The attachment for the Roman emperor, at least the politic 
respect which our great British chief J might have entertained, 
or merely put forth, in regard to his powerful j)rotector, may be 
in some measure estimated by tlie appearance of the head of 
Augustus impressed upon the coins of Cunobelin §; who, as 
Mr.Pegge whites, “ omitted no opportunity of making liis court 
to that emperor.” We find also some notices in Suetonius, of 
the continued friendship that appears to have subsisted between 

* Duui Li. go. 

t Soe / lislori/ of Cokhcsler by JMoraiit ; \\ ho in this matter, docs in common 
with other Tospectablc writers, give credit to (JeonVey of Moimionth. 

t Or as Hii\ter styles him, tlie rntdntfion, (Hoss. 1 o. CtuiobeUmis. 

§ IVgge on bis Fifth Chtss, No. 1. Also Kudina’s Ajinalsj v. 1, p. an 
V. 5, pp. j;j - J7. 
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the Iceni and Trinobantes and the Romans ; ewe^^xaihe time 
of Julius Ce&sar to that of the first Claudius. « > ^ 

Mo^t thus Atomizes from Tacitus, from Dion Cassius^ 
and others, the victorious invasion by the latter j^mperor, and 
the events which inm^diately followed : “ CMudius took Camu- 
lodunum, where he placed a colony cif veterans. In honour of 
this victory he.fvas divers times saluted In^erator^ contrary to 
the Roman custom, which permitted it ]^ut ^ce in one expe- 
dition. After this he ordered the Britons to be disarmed ; but 
to those that yielded, he remitted the confiscation of their goods, 
which so endeared him to them, t?iat ihc\j erected a temple and 
an altar to him at Camulodunmiy and honoured him as a god.’’ 

This is the only Roman temple of which we have any account 
as having been erected at Colchester ; and that building I ap- 
prehend to have stood upon the very spot where the stone Sphinx 
was disebvered. The situation is peculiarly striking, as it ac- 
cords better than any other that can be chosen in or around the 
town, with the probable position of that sacred edifice. This 
will readily be acceded, when its elevated situation be taken 
into view, with its neighbourhood to the grand military way, and 
the presentation under such an aspect of its hallowed fane to 
all those in intercourse between the great camp at Lexden’* and 
the capital of the Trinobantes. Since some may be unwilling 
to give credit to my position as taken in reference to the Roman 
way, objecting that such roads were not constructed so early as 
the reign of Claudius ; I beg to observe, that, although these 
roads may not have been extended generally throughout Bri- 
tain so soon as the first century of our sera, yet there must, 
without doubt, have been, from the first establishment of the 
Roman conquest, a grand public street leading from so principal 
a camp as that of Lexden (where such extensive vestiges still 
remain) to the great Roman colony established at the Trinoban- 
tine metropolis of Camulodunum. To others again who may 
remark, that the spot where I would fix the temple, is without 
the ancient walls, I beg to recall the words of Tacitus f, by 


* Baxter, Fo. Camulodunum, f AtDiah, L. 11, ch. 31. 
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ivhom that no walls existed around the town at the 

time^of ttis temple. Indeed, had there been,,«8uch a circuit of 
defence, wc should bear in mind, that it was by no mean£( un- 
common with tjie Romans to construct teipples without their 
towns; and they s^m, with all other natmns of antiquity, to 
liave preferred high places ftr such holy purpose. 

My conjecture ds singularly supported by the very great mass 
of building materials, that have been thrown up during the late 
foundation of the General Hospital. It must have been evident 
to all those who witnessed, as 1 did, the recent disturbance of 
the soil upon the identical spot under consideration, that some 
very large building had stood on the same ground ; but, at an 
early period, of which no local tradition now remains. 

I have already pointed at the Roman character, of the anti- 
quities discovered upon the spot : to which I might add the 
coins of that people, which are found there iTiom the time of 
Julius Caesar to that of the Constantines. 

Consi(]ering tlie pains that have been taken at Colchester, 
for many successive centuries, to remove from their foun- 
dations all remains of Roman edifices convenient in the 
erection of the buildings, which succeeded at every period; the 
quantity of stones and llonian bricks dug out from the present 
hospital garden did appear extraordinary. I observed not only 
red bricks and tiles of undoubted Roman manufacture, but 
have also remarked, at the same place, several specimens of a 
costlier species of white tile, evidently the fabric of that people. 
Amidst a large quantity of unhewn stone, Avhich has been lately 
thrown out, and was probably used in foundation, and other 
works equally removed from the eye, there have been disco- 
vered many and well hewn fragments of Swanage ; much of 
which stone is observable also in the castle, and among other 
Roman materials in the walls of the town, in the churches, and 
in other ancient buildings at Colchester. 

While the workmen were digging last year for the foundation 
of the liospital, I remarried continually tlie bones of oxen, deer, 
pigs*, and fowls, amongst the Roman remains: and, from 

* These were evidi'iilly uf the w iM species. 
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simila^r observations that have occurred upon the sites of other 
Roman temples^ ^ji^t is far from being unreasonable to consider 
thesOr^nes as relics of sacrifice. 

We know that it was a custom with the Romans, as with the 
Greeks and the E^Ptians, to place images of the Sphinx in the 
pronaos of their temples. It is precisely to such a purpose, 
that I suspect'our beautiful sculpture in stone to have been de- 
dicated, in the vestibule of the temple of Claudius 
But it maybe asked, Why, in such a situation, should a mutilated 
victim be exhibited under the fangs of the Theban Sphinx f ? 
1 cannot certainly venture in an unhesitating tone to attempt 
an explanation of this peculiarity. Yet, if we adopt the views 
of Hoffmann, this exhibition of the utter destruction of the vic- 
tim may be fairly accounted for, and may be shewn to have 
been perfectly adapted to the supposed situation of this Sphinx, 
as a warning ei^lem for all who presumed to pass the holy pre- 
cincts, to enter even the porch of the temple. Hoflinann | con- 
siders the fable of the Sphinx, destroying such as did not un- 
derstand her mysteries, to intimate that those who observed 
not the precepts of the gods, were abandoned to her, as to the 
infernal minister of that divine wrath, which would not fail to 
consign the disobedient to torments and to death §. 

In reply to any hesitation that may be felt in granting the 
claims advanced for tlie Roman origin of our anti([ue stone, 
upon the ground of the victim being thus introduced ; I beg 

* In the same temple, it is supposed that the worship of Camulus was 
also maintained. This may have been a native appellation of the God IVIars, 
thus latinized, as it was in many other parts of Europe ; where the worship 
of the Deity under that designation, would, from various and authentic re- 
cords, appear to have been observed. 

t See Pausanias, Bocot. c. 20. The base of our figure appears to have 
been left in a rude state ; this may be allusive to the rock, upon which the 
oracular monster was said to have her residence \ and whence she rushed 
to destroy those who could not solve the riddles she propounded. 

I Lexicon^ Vo. Sphinx, 

§ Pausanias, describing the celebrated templyand statue of the Olympian 
Jupiter, says— “ Before his feet the Theban youth are seen forced away by 
Sphinxes ; and under the Sphinxes, Apollo and Diana are piercing with 
their arrows the children of Niobc. B.6, ch. ii. — Mr. Taylor’s translation. 
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leave to observer that it is oaly requisite to turn to Mon^tfau^ 
con*, to Hoffmann t> to llaspet» or to Milling, among the 
"*mass of antiquarian authority to which we might refer, for the 
exhibition of a victim conjoined with the image of the Grecian 
Sphinx. Yet, in the careful attachment, ii^ich is sometimes 
perhaps too exclusively retained, for precedent; we may be 
called upon to give an example from antiquity, of the de- 
struction of a victim of the Sphinx, being shewn as already 
completed. The following view of an Amethyst Gem, copied 
from the Traitc des Pierres Gravees of Mariette l|, is for this 
purpose very satisfactory. 



• Antiq, EocpUq. T. 2, part. II. c. xvii. t Lexicon, Yo. Sphinx, 

t Descriptive Catalogue of Tnssie^s Gems, No. SoV,G,ifc. 

§ Gal trie Mylholog. 1*1. 1-12, No. 502. 

II I here beg leave to express my thanks to the learned medallist in the 
British Museum, Taylor Combe, Esq. ; for his obliging courtesy in having 
pointed out tliit» Gem, as well as se\eral coins of Cunobcliii, which were 
behire unknown to me. 
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We have here (Edipus expounding the enigma of the 
Sphinx yfho iii seated on a rock ; whence she would seem 
to he^ve thrown, as if in defiance, under the hero’s eye, the 
bones of some one^.i^ho had unhappily preceded him. Again, 
we find at No. 1 w* * * § of Tassie^s (rems, a fine engraving upon 
carnelian f, which Mr. Raspe has classed amongst the Egyp- 
tian antiques, having a Sphinx winged and sitting, with a 
death* s head at her feet No. 8,601 of the same collection, is 
taken from an ancient engraving upon onyx X, which represents 

(Edipus explaining the enigma of the Sphinx, who is sitting 
upon the top of a rock,” Here also may, as I think, be dis- 
cerned a human scull at the bottom of the rock §. 

But what shall we say upon that very extraordinary reverse 
of the preceding coin, No. 2 of Cunobelin ; representing, as 
Mr. Ruding questions doubtfully, “ a British warrior, with the 
head of an eneiAy in his right hand ?” and upon the obverse 
is a Sphinx ! 

I have elsewhere observed, that the head of the man upon the 
Colchester stone has many portrait-like peculiarities ; that the 
hair is moreover short, appearing as if artificially curled ; that 
although it would represent a middle-aged man, yet that it is 
beardless : all which circumstances combined in suggesting my 
first idea, that it had not been modelled after the head of any 
individual of an ordinary class. The closely-shaven beard, as 
well as the carefully-curled hair, were fashions, not only with 
the Romans of high rank, bui^ I remark, that upon all the 
coins of Cunobelin, as well as uou.i those of an earlier Britiwli 
stamp, in every instance, excepting wliere a divinity seems lo 
have been personified, the heads are dressed with short hair ; 
where the state of the art could attain the expression, it appears 

• According to the \ulgar tale of the Sphinx’s riddle, as pri>p(»sed to 
her by (Edipus, whose solution of it, is said (o have been the cause of 
her destruction; it was: M’hat animal is it, that in the morning walks 
on four legs, at noon on two, and at night on three ? To which the Hero 
answered- Man.” 

t Cah, hlor, Gori Mus. Floi\ II. No. 91, 2. 

t StoschMSS. Cat. 41, 7. 

§ The sulphur impression that I have of No. 8,001 is not very distinct. 
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curled, d,nd the faces are always beardless. Mr. Pegge has 
also noticed, that although, according to Cecsar *, the Britons 
wore their hair long, but shaved it on every part of the body, 
except the head and upper lip, yet that tl^ere are no signs of 
the flowing hair upon the coins : the reasSff for which he aj)- 
prehends to have been, that their princes were exempt from this 
general rule. 

I am inclined to differ from Mr. Ruding, in his description 
of the above coin. No. 2, and to consider that, from the 
costume of the human figure, it is meant for the image of some 
Roman divinity : this idea receives support from the altar near 
to it, as well as from the reverse of another coin of Cunobelin, 
given by Mr. Ruding in his Appendix t. Scarcely can the re- 
verse of the coin, No. 2, be^ thought to represent the effigy of a 
Roman emperor ; much less a priest, or any one at sacrifice, the 
back being turned to the altar. 

But, before any attempt at a conclusion, I refer again to the 
British coins, engraved in Mr, Ruding's work. Plate ii. No, 22. 
Rev. “ Probably a Briton driving his chariot over a falling 
enemy.” Nos. 23, 24, 26, and 53, following, appear to re- 
present the same thing; and in Nos. 28 and 29, the hand un- 
derneath the (horse or other) four-footed animal with a human 
head, and raised, as it were, in a supplicating posture, seems to 
be a similar indication. In all these examples, (as well as in 
some other coins of the same class), the quadruped has the 
head of a man, or rather of a woman ; and in Nos. 23, 24, and 
53, it is distinctly winged. Further, upon the head of many 
of tljft same monsters, we may perceive a cap or coif, resem- 
bling that upon the head of the Sphinx, in the coin No. 3, here 
engraved. 

Thus, in the absence of every cbancc for obtaining from his- 
tory, any lights by which to penetrate this dark matter ; we 
can only attempt to guide ourselves by such interpretation, as 
may not be thought too extravagant in an apposition of those mo- 
numents of antiquity, that are supposed to be remains of nearly 
the same time in this country. 

* DcJkU,Gall.l4.S. t Append, to the Annals. PI. 29, No. 0. 
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In ft former pnbtication upon the Colchester Sphinx, 1 had 
hazarded a supposition, that the head of the mutilated victim ^ 
migbl have been designed, in conjunction with the more an- 
cient emblem of Grecian allegory, to allude to the united wis- 
dom and strength uf the Roman army, having in co-operation 
with a native Trinobantine force, succeeded in the destruction 
of the power of some great chief of another district of the 
island. 

Yet, further than mere conjecture, I dare not adventure: 
hero therefore 1 dismiss this abstruse subject, with these rude 
sketches of theory perhaps presumptuous. I may have al- 
ready incurred the charge, of wildly expatiating upon what 
time has placed, as 1 fear, far beyond the ken of the most 
learned inquirer. Indeed could we see through all the dark- 
some distance of its history, the amplest results might prove, 
like many of the fruits of antiquarian labour, to have been 
scarcely worthy our ungrateful toil. 

There now remains little more, for our immediate purpose, 
than to point out the probable circumstances that may have 
preserved unto our time, this Stone Sphinx ; which I apprehend 
to have been a principal decoration of the temple erected at 
Camulodunum, in the time of the first Claudius. 

This Sphinx had probably been placed upon a pedestal, and 
perhaps companion to another; as we see in Montfaiicon, that 
a Sphinx was erected upon either side the entrance to the tem- 
ple of Diana Pergrea. It has evidently been designed, to be 
seen at an elevation somewhat above the level of the eye ; for 
the only parts of the work, which have not been highly 
finished, excepting around the base, are the upper edges of the 
wings at their contact. 

The temple at Camulodunum is recorded by Tacitus to have 
been destroyed by the natives, irritated with the tyrannous 
sway of the Romans ’at that station*. The historian says ex- 
pressly, that this temple which had been erected in honour of 
the deified Claudius, was looked upon by the inhabitants as a 
fortress, built for the purpose of their eternal bondage; and 


A. D. 62 . 
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that the priests, appointed, as in appearance, for objects only of 
religious service^^ wasted the substance of the people. The 
soldiery, having no proper citadel at the time of the British 
irruption into their settlement, fled for shelter within the walls 
of the temple ; there they endeavoured, but in vain, to defend 
themselves for two days, when it was taken by storm. The 
temple would appear to have been destroyed with the rest of 
the colonial buildings, which were burnt or razed to the ground 
by the exasperated Britons. The Sphinx fell, as we may sup- 
pose, in the undiscriminating ruin ; and although the statues of 
Claudius,, or of the Roman Mars himself might be objects so 
hateful, as to merit the more particular enmity of Boadicea 
and her people ; yet the less prominent magnitude of our 
relic might escape the observation of the wild destroyers ; and 
might have lain concealed for centuries, and would probably 
have still remained so for as many ages ihbre, had not the 
most unexpected accident brought it to light, from amidst 
the confused variety of ruin whence I so lately assisted in dis- 
interring it. 

The engravings here presented, arc sufficiently satisfactory 
for a general view of the sculpture ; and, as a contemplation of 
the original can alone enable one to form a correct idea of its 
beauties in detail, I shall subjoin only a few words, with 
respect to the chief characteristics of the Colchester Sphinx. 

It comprises every component part of the allegoric monster 
of classic fable. The stone presents us with the bust 
of a young maiden of graceful delicacy, conjoined in a gra- 
dual transition, that is admitted by the intermediate form of 
the body of a bitch, with the ponderous yet evidently active 
powers of a lion’s hinder quarter. This portion of the sym- 
bolic figure, is completed by that most expressive emblem the 
serpent, which forms the tail; and it is introduced with con- 
siderable skill in tortuous foldings, that keep it, without undue 
constraint, within the narrow limits, that the confined size of 
the m.aterial has imposed upon the artist. The back of the 
Sphinx is furnished with the wings of an eagle, beautifully 
raised, though not expanded. Thus, our various emblem. 
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which may perhaps, without offence to hisloi^ ^ 

Gentile Cherub,” in the language of a late HKler up^ Pagan 
Idolatry*'^; or again, a Symbol of the Great Universal IklOther^of 
Mythology ; or in other terms, (to adhere to expressions of md^ 
common use), this Pahtheic Sign combines^ a striking manner 
the principal attributes appoHtoned to their host of gods, by the 
fancies of the heathen ; we will not Wait here to inquire, 
whether these several images were tlfe offspring of grateful love, 
or of the more effective impulse of fear, in the original sim- 
plicity of very early times ; whether they were altogether, or in 
part, a corrupted copying, or, as some deem them, a perverse 
depravation, of sacred record ; or otherwise the mere result of 
hieroglyphic painting and poetic fancy. These mystic signs, 
thus arbitrarily adapted and conjoined, arc now brought before 
us into one view, by the^.first antique copy of Grecian art of 
this occult charat^r, that has ever been discovered in Britainf. 

With respect to the origin of the Thehan Sphinx, of which so 
many varied tales have been promulgated, and of whose name 
so many etymons have been advanced; it may be sufficient 
here to observe, that the Grecian Sphinx is, no doubt, imme- 
diately derived from that of Egypt. The Egyptian Sphinx hiu 
hitherto been more commonly acknowledged the prototype of 
all the others; as supposed to be derived from a simple em- 
blematic reference to the annual inundations of the Egyptian 
valley, by the waters that descend from the hills of Abyssinia, 
and overflow the banks of the Nile, while the sun is passing 
through the signs of Leo and of Virgo J:. I have not however 

* See the Origin of Pagan Idolatry, by G. S. Faber, B.D., for much cu- 
rious speculation on this subject. 

t 1 should not omit noticing that, under the very roughly-hewn base 
of the Sphinx, is clearly engraven a large and well-formed Roman S, of 
somewhat more than five inches in height. J t appears from its situation 
(removed altogether from the eye of the spectator) to indicate, not so 
'much the artist's name, or any circumstance intended to be recorded ; 
as simply the intention of the inferior workman, who having been em- 
ployed to prepare the block for the sculptor, thus marked it as a parti- 
cular stone selected and set apart by the latter, for the representation of 
the Sphinx. 

; Such an application of the Sphinx figure by the Egyptians, would 
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t* ' ’ * 

yet &und one has combated with sufficient evidence, 

h^othetie 1 have recently profFercd, of this fa- 
bulous form having |>een taken by the Egyptians, from the 
Ch^claic or Assyria^ Sphinxes. The Mithraic figures of an- 
Gie^ Persia, that c^f forth the wonder of modern travellers, 
among the wreek of Persepolis, are doubtless cognate with, or 
directly copied from^^ those of Babylon, which have from time 
to time been discovered^ amid the ruins of that most ancient 
city; and are in some instances found there of precisely the 
same form as the Egyptian Sphinx^. 

But wandering amid the mazes of conjecture, vainly en- 
deavouring to obtain a clear idea of this antique matter, the 
reader may be looking anxiously forward to the end of our 
almost hopeless inquiry; and may well be disposed to exclaim 
with the outwcariecl pa -.10000 of Milpkio in the play : 

Si nequoo facere, ut abeas, egomet abiero : 

Nam istiqiiidcm heroic oratioui Oedipo 

Cojijer.tore opus est, qui Sphyngi interpres fuit, 

Plmtwh—PceHuhu, Act. 1 . 


Art. it. Some additional Facts relating to the Division 
of the Eighth Pair of Nerves^ communicated in a Letter 
to the Editor of the Journal of the Royal Institution ^ 
by A. P. W. Philip, M.D., F.R.S. Ed., ^c. 

I caxnot, in any way, refer to the division of the eighth 
pair of nerves, without taking the opportunity to acknowledge 
the very candid and liberal manner in which Mr. Broughton 

appear still more likely ; if tlie otyiiion of its name be allowed (accord- 
ing to the Abb6 Pluchc) to be found in the Hebrew, signifying nothing 
more than Superabundance. Si}hanffy redundantia, Job xxii. 11. and 4 Reg. 

ix. 17. and Paraph. Chaldaic. in Proverb, iii, 10. * Vino torcularia redunda- 
bant.'" — History of the Heavens, v. 1. b. 1. c. 1- 
• 1 allude more particularly to a very ancient Gem in fine preservation, 
which, with several others of extreme curiosity, has been found within 
these few years, upon the Site of Babylon, by Captain Lockett, who 
brought them to this country, and willi a sight of which 1 have very recently 
been favoured by Mr. Landseer, to whom they are intrusted.— See 
chteologia, Vol. xviii.. Art. 45. 

VoL. XII. 
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Philip on the Efects tf dividing 

has, in the last Number of the above Journal, stated the results' 
of the experiments lately performed at the Rbyal Institution. 

It appears, from the observations of that gentleman, that it 
is admitted by all who witnessed these experiments, that after 
the eighth pair of nerves arc divided in the neck, and the lower 
portion folded back, little, if any, progress is made in the 
digestive process t whereas, if the divided ends are not dis- 
placed, its progress is still considerable. 

An interesting question here arises, whether in the latter case 
the nervous influence is still conveyed in consequence of the 
divided ends of the nerves remaining in actual contact, or in 
consequence of its passing through moisture or other inter- 
vening bodies. 

Ill order to determine this question, the following experiment 
was made, in which Mr. Cutler, Assistant Surgeon to the 
second regiment of life Guards, had the goodness to assist me. 

A rabbit was kept without food for twenty-four hours, and 
then allowed to cat as much parsley as it chose; ; as soon as 
it ceased to cat, the eighth pair of nerves were divided in 
the neck, without displacing them. It was evident, holh to Mr. 
Cutler and myself, that at the moment the division of the 
nerves was made, the ends so ndracted as to cause them 
to separate from each other to about the distance of the sixth 
part of an inch. Ti\e aniiiial was allowed no food after the 
operation. It was found dead at th j end of eight hours. 

On the stomach being opened, it ap]n;ared that digestion of 
the new food had made considerable progress. The neck was 
examined, and the divided ends of the nerves were found to 
have remained at the above-mentioned distance from each other. 

This experiment was repeated in all respects in the same 
manner. The ends of the nerves now retracted to the distance 
of a quarter of an inch from each other on both sides. The ani- 
mal lived about six hours, and the digestion of the new food 
was far advanced. 

r>ir. Brodie. examined the state of the food and the position 
of the divided nerves in this rabbit, and both he and Mr. Cutler, 
allow me to state, that they are satisfied lhal the nervous in- 



the Eif[hih Pair of Nerves, 19 

fluence had, in theforegoiug experiments, parsed from the upper 
to the lower portiq^ of the divided nerves. 


The following facts, relating to the division of the eighth 
pair of nerves and the power of galvanism in obviating its 
effects, appear now to be admitted on all hands, — 

That after these nerves are divided in the neck, and the lower 
portions folded back, little, if any, progress is made in the 
digestive process. 

lliat if the lower portions, thus folded back, be connected with 
the positive end of v voltaic battery of a certain power, the other 
end of the battery being connected witli the skin over the sto- 
mach, the eiforts to vomit which follow the division of the 
nerves do not take place, and digestion goes on as perfectly, as 
far as can be judged from the appearance of the contents of the 
stomach, as in the healthy animal. 

That when, instead of the lower portions being folded 
back, they, as well as the upper portions, are allowed as 
much as possible to remain in the natural position ; digestion 
makes great progress, notwithstanding the divided ends so 
retract as to be separated from each other by the distance of a 
quarter of an inch. 

Tlnit tlie dilliculty of breathing occasioned by the division of 
the eighth pair of nerves in the neck is prevented by the influence 
of the voltaic battery applied in the way above pointed out. 

The reader will judge how far these facts tend to establish 
the identity of the nervous influence and galvanism. 

Dul in judging of this question, it is necessary in addition to 
the foregoing facts, to keep in view those which seem to provo 
that the nervous influence is altogether distinct from, and has no- 
thing in common with, the sensorial and vital powers, and pos- 
sesses no properties but those of a chemical agent ; and that 
the influence of the voltaic battery is not only the best of all 
stimuli to the muscular fibre, and capable of passing along the 
nerves in* either direction, but is also capable of raising the 
temperature of living arterious blood, while it can produce no 

C2 
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such effect either on venous blood, namely, that which has 
already undergone the effects of the secretin^g power, or on ar- 
terious blood, wftch has lost the vital principle. I need not 
here refer to the well-known facts of electricity being evidently 
conveyed by the nerves and under the power of the will in 
certain animals, and the nowly dead brain forming, with other 
parts of animals, a galvanic apparatus. 

It has been said that the restored digestion and free breathing 
produced by the influence of the voltaic battery after the inter- 
ruption of the nervous influence, may arise from the former 
acting as a stimulus to the secreting surfaces ; but it will appear, 
I think, that this explanation which is derived from the laws of 
the muscular system, is founded on a false analogy. It is 
proved, by the most simple cxperimenls, that after the nerves 
of a muscle have been divided, the application of a stimulus 
still calls it into action ; the cause of whicli is explained 
by those experiments which prove that the muscular power 
is independent of the nervous system, and only aflccted 
by its influence in the same way as by other stimuli. But with 
respect to the secreting power, all the experiments on the subject 
combine to prove that it so immediately depends on the nervous 
system, that it ceases to exist as soon as the influence of that 
system is withdrawn. 

It may be proper to add, that the experiment which proves 
that the division of the nerves only destroys the secreting power 
when one portion of them is folded hack, is an expi-rimcntum 
crucis respecting the subject of my late discussion with Dr. 
Alison. It appears from it, that it is not the injury done to the 
nerve, but the interruption of the nervous influence, which 
destroys the secreting power. 

Mr. Field found that an opening made in the trachea of a 
horse, large enough freely to admit of the introduction of two 
lingers, had no effect in relieving the dyspnoea occasioned by 
division of the eighth pair of nerves. 
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Art. III. On Secret Writings in reply to Mr. Chenevix^s 
Challenge, By the Rev. Edward Hincks» A.M., and 

formerly Fellow of Trinity College^ Dublhi. 

The expedients which have been adopted by persons who 
have occasion to carry on a correspondence necessary to be 
concealed, and yet liable to be intercepted, have been very 
numerous. More than one might be pointed out, by which ab- 
solute inscrutability is attained with a very trifling expenditure 
of trouble : but as our regularly-bred physicians refuse to ad- 
minister thp nostrum of a quack, even in diseases where its 
healing efficacy is acknowledged by every one but themselves ; 
so professional cipherers have always exhibited an unwillingness 
to have secrecy obtained by any other means than a literal 
cipher. I employ this term to distinguish from syllabic and 
verbal cipliers those in which the letters of the sentence to be 
concealed are separately expressed by characters, either simple 
or complex, in the cipher, f am not, of course, sufficiently ac- 
qiiaintt d with the diplomacy of the present day, to be able to 
stale whether secretaries for foreign affairs, and their agents, 
are so precise in their ideas us to decline to be secret, unless 
they can be so secundum artem ; but if they be, they are cer- 
tainly more scrupulous than their predecessors of the 17 th 
century were ; and jet I much doubt if they can better baffle 
those whom violence or treachery might put in possession of 
their despatches. 

My intention, in the present paper, is to expose the futility of 
literal ciphers ; among the rest those of Mr. Blair, (Rees’s 
Cifdopcedia^ Article Cipher,) and of Mr. Chenevix, [Journal of 
Science^ &:c., No. XIX.) I do not mean to assert, that no literal 
cipher can be contrived so as to be sufficiently secret ; but that 
this cannot he effected without a key, so extensive and com- 
plicated that it might be applied with equal facility to syllables, 
as to letters. And if so, a syllabic cipher is unquestionably 
preferable; inasmuch as, being equally secret, it is written and 
read with about one-third part of the labour. 

Of literal ciphers thejco arc two kinds ; one, in which the sig- 
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nification of the symbols is varied^ the other, in which it is per- 
manent* In the former, the number of syfhbols is generally 
small, and the cipherer depends for secrecy on the intricacy of 
the law according to wHicti their signification is changed, or on 
the lehg^h bf 'the period of the change. Under any circum- 
dtanteS thi^ inethod Is bktfi&itiely troublesome ; but, if the law 
oTvarfalibn be hot of the Very eiihpleet nature, the labour of 
bbth the t-ebder and the Writer bf the ci]pher will be prodigious; 
end if the law be simple, it is plain that the period of the cipher 
can bbntain ho more todi, (as Mr. '0. calls them,) than the cipher 
debtaShs diaVact'ers i ah'd this, I think, insufficient (with the 
usuaibuhiber of characters^ at least,) to defy the powers of a 
dh'eipheter. I consider, in fact, this kind of literal cipher so 
obVlbasfy Ib^rior to the other, that I should scarcely have 
noticed but foV the puipoSe 6f explaining Mr. C.’s first spe- 
dtnenS, fNos. 1— -1^,) in which he has emf>loyed it. 

The geith of this method is to be found in the dial-cipher of 
the EncybToph^dia Britannica ; and, in fact, the key to these spe- 
cimens rhay be thost commodiously exhibited in the form of a 
dial, iiCft there be constructed a circle of paste-board, move- 
able on a pivot in its centre, and attached to a larger circle 
concentric With it ; let the interval between the two peripheries, 
and the rim of the inner pasteboard circle, be each divided into 
thirty equal compartments, and in the former let the alphabet, 
with Mr.U.’s four additional symbols, be arranged in the follow- 
ing order ; viz., abcde4fghijk81mnopqrst^uvw 
^ y * ^ ; on the rim of the inner circle let the following letters 
be arranged, viz., c c e a a i i n nt) o s s 1 1 r t u u b c d f g h k 1 
in p y. Set the indicator, or capital letter prefixed to the 
cipher, to correspond with the first of the diree e’s, and in this 
position of the dial the signification of each letter in the outer 
circle will be the corresponding letter in the inner circle. This 
positidn of the disil Wiir explain the first division of the cipher; 
fertile following division the inner circle must be moved for- 
ward Or backward, (as the position of Mr. C.'s arrow deter- 
mines,) through one compartment ; and so fOr the other division; 
always moving the inner circle a compartment forward or back- 
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ipirard at the end of each division. If a capital letter occur in the 
middle of the sentence, as in Nos. 2 and 3, set the dial for that in- 
dicator, and the key of the first division following it will be 
given. — ^Then proceed as before. In Nos. 1 and 6 the divisions 
correspond with words, . in No^,. 9 and 10 with letters ; in fact, 
they are perfectly arbitrary in their lengths. 

By help of a key, constructed as I have described, it will be 
easy to read the concealed sentence. Nos. 6, $* 0 ., w hich is this 
Monuments of learning are durable and to correct the key, 
sentence, line 2, word 3, which should be “ many” and not 
“ five.” Other errata, proceeding probably from die careless- 
ness of the printer, are to be found in several of the ciphers. 

It will be remarked, that in this cipher (and it is the case in 
all Mr. C.'s,) j must be represented by i, and v and w by u ; but 
the letters q, x and z, are also omitted in the present key ; and as 
none of them occurs in cither of the sentences given, it is im- ' 
possible to tell what contrivance Mr. C. uses to represent them ; 
the letter marked k in the key will probably suffice for them all. 
But see Mr. C.’s character of a complete cipher, (p. 92). How 
can this be applied to any of those that he has proposed ? 

It would also appear from Mr. C/s being able to cipher 
Europe in 200 ways, Emancipation in 1280,” tP- 93,) that 
he had five symbols for e in this key ; there appear, how- 
ever, to be only three. Has Mr. C. any contrivances to repre- 
sent this letter, not exhibited in any of his 12 specimens ? or are 
wc to understand the passage in p. 93 as applying not to this 
variable key, but to the permanent one of No. 18 ? 

I pass now to the second kind of literal ciphers, or those in 
which the symbols retain each a permanent signification. Se- 
crecy is in such ciphers to be looked for, by having a consi- 
derable number of characters, especially to represent those 
letters which are of most frequent occurrence. It is evident 
that a sufficient supply of symbols for the most extensive key 
of this sort that could be required, would be furnished by the 
series of natural numbers, commencing suppose with unity, and 
continued ad libitum ;.sl point, or .comma, being interposed 
iKJtwcon every two for distinction. The letters of the Hebrew 
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alphabet^ accompanied by the several vowel points that may 
belong to them, would also afford an amply sufficient number 
of 'characters ; but the difficulty of dictation by the person 
holding the key to his amanuensis, is no small objection to 
,the use of these. A friend of i^ne has composed a cipher con- 
sisting of nine radical characters, those composing the welU 
known figure # ,) which, with one, two, three, or more points at 
pleasure, above, below, or in the body of the character, com- 
pose a sufficient variety of symbols for any purpose ; but the 
last-mentioned objection applies with even greater force to this 
systetn. Besides, the use of any of these sets of symbols, and 
especially of the two last, requires very complex characters to 
be frequently written ; while, at the same time, it affords none 
of that a4dUionai secrecy, which the employment of professedly 
comple^ic characters will often confer on a cipher. I shall return 
to the consideration of this additional secrecy. I now proceed 
to describe some of the principal ways in which cipherers have 
sought to procure a multiplicity of symbols, by combining to- 
gether characters of a few different kinds. The varieties, of the 
complex symbol will always be in number that power of the. 
number of varieties in each part, whose exponent is the number 
of parts. In Lord Bacon’s cipher there were five parts, and 
two varieties only in each part. . This gave for the niimbci of 
symbols 32, the fifth power of 2; In the line writing, (Piu'ie 2. 
Cyclopaedia, Art. Cipher,) there are three positions of ‘ 
and three lines to a symbol, which gives 27 svmbois. In the dot 
writing, (plate 3,) four dots composing a symbol, we have 81 
symbols. Symbols composed of two letters are in number 676 ; 
if with the letters be mingled a point, as Mr. Blair has done, 
there will be formed 729 different symbols, the square of 27 ; 
and so in other cases. To commence with Lord Bacon’s cipher. 
^ From the smallness of the number of possible symbols, 32, (of 
which, if my memory do not fail me, but 26, or 24, were in 
u^e,) it is plain that his lordship looked to elude the vigilance, 
rather than to defy the skill, of a decipherer. His professed 
object, if { recollect rightly, (but 1 have no access at present to 
his work,) was to express omnia per omnia^ that is, to write 
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any given passage in such a manner as to convey any given 
secret meaning ; and this in such a manner as to excite no sus- 
picion in the mind of any casual inspector of the writing that 
such secret meaning was involved in it« It is necessary in his 
Lordship’s method that the .secret meaning should be much 
shorter than the outward visible contents of the latter ; not ex- 
ceeding one-hfth of it. For the conveyance of very laconic 
messages this method is, 1 think, unrivalled ; though an im- 
provement would be required in the formation of the two alpha- 
bets, which, as exhibited by Lord B., are neither sufficiently 
distinct, nor sufficiently void of suspicion. Perhaps it might be 
better to compose the characters of five words, than of five 
letters, and to have the variation consisting in the correctness 
or incorrectness of their orthography. A mis-spelt word, or 
one improperly made to commence with a capital, or abbreviated, 
might supply the place of one of his Lordship’s crooked letters; 
and it' the outward epistle was that of a servant, or mechanic, 
or other ignorant person, this would create no suspicion ; 
while the multitude of expletives used by such persons in 
their correspondence, would much facilitate the composition of 
the cipher. The employment of the names and style of such 
pel sons as 1 have alluded to, although in a somewhat difierent 
n4anrier, has been, it would seem, a common trick in diplomacy ; 
ana, unless Privy-Councils and Secretaries of State were egre- 
mistaken in their suspicions, the endeavours of an exiled 
monarch lo reco'^r possession of his throne, have been often sha- 
dowed under those of a turned-off servant to get back to his 
place, or of an ale-house-keeper to have his license restored. 

I have spoken at greater length than I otherwise should on 
Lord Bacon’s method, as it has been, I think, unfairly repre* 
sented in Mr. C.’s paper. The difficulty of writing it is much 
exaggerated, and the real source of its secrecy is lost sight of. 

1 now proceed to Mr. Blair’s difierent methods of secret 
writing. Of the dot or line writing with 27 characters, it is 
needless to say any thing, as it can have no pretensions to in- 
scrutability. That with 81 has not yet received a fair trial, as 
Mr. B. accompanied his specimen with a key and interpretation, 
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and the latter served to unravel whatever intricacy was attached 
to former. 1 believe that, with a different and unknown 
key; it would be possible to decipher a long specimen of diis 
sort of writing, but certainly not one of a few sentences only, 
or which concealed only the important words of the writing, 
1 must however own, that 1 think still greater secrecy would be 
attained if, of the 81 characters, only about 40 were use^ to 
express the letters of the alphabet, and the remaining half ap- 
plied to ihe syllalles and short words of most frequent recur- 
rence. The cipher of 729 characters has certainly no need of 
any additional contrivances to increase its secrecy, as with a 
new key, even arranged on a similar plan to the present one, 
which is by no means necessary, detection is entirely out of the 
question. But wherefore use above 700 literal characters, 
wh^ 100 is sufficient to produce absolute secrecy ; and even 
half that number, if syllabic characters be interspersed ? The 
cipher is, beyond a doubt, sufficiently copious, without in the 
smallest degree diminishing its secrecy, to express by separate 
characters all the particles, pronouns, auxiliary verbs, and ter- 
minations, as well those that belong to the grammar, as tliose 
that make up the great body of the dictionary, and will have a 
number yet to spare for the proper names, and other words, 
that may be beforchaud selected, as specially likely to occur in 
the correspondence. But to employ a cipher, possessing such 
means as this, in the manner Mr. B. has done, to denote merdy 
the letters of the alphabet, appears to me a waste of time and 
trouble, to as little purpose as if he had turned the force of a 
steam-engine to draw a cork, or to crack a nut. What I have 
objected to tlic dot writing of 81 characters, will apply with 
apply with equal force to the figure-cipher which admits 100 
characters, each composed of two figures. But, in his appli- 
cation of this method, Mr. B. has adopted a very happy con- 
trivance, the description of which leads me back to a subject 1 
promised to return to — the additional secrecy produced by the 
employment of complex characters, above what the same num- 
ber of simple ones would create. This additional secrecy con- 
fSisls iuithis, that a person unacquainted^ with the key can never 
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be sure before he commences the task of decipherings, how 
many of the simple characters he is to consider as coalerang 
into a single complex one. The difficulty thus occasioned is 
not eluded as easily as might at first be supposed, namely, by 
trying first one number, then another, till the right one be ascer- 
tained ; for, of the elementary characters, some may compose 
perfect characters by themselves, while others are always found 
as ingredients in complex ones. This is the case in Mr. B.'s 
figure- cipher in the Cyclopaedia. To accommodate it to the 
same key by which the other ciphers are read, it was necessary 
to reduce the number of complex characters from 100 to 81. 
This he accomplished by selecting one of the ten figures for a 
perfect character, while the other nine were always used in 
combination with each other. Tliis 82nd character was used 
by Mr. 11. as a null, making the intervals between the different 
words, lly doubling it, and combining it with another complex 
character of the same nature, the different stops in a sentence 
might, with very little trouble, be expressed; but, if I recollect 
right, this has not been attempted by Mr. B. The existence of 
a single character of this sort may be detected by observing 
what elementary character is never found with an odd number 
of characters between its consecutive appearances ; this rule 
however fails, if more than one such character be found in the 
system. Other contrivances increasing the confusion produced 
by complex characters to those ignorant of the key, but afford- 
ing no additional trouble to him that possesses it, whether for 
writing or reading, have at different times occurred to me ; and 
I have formed out of them a system, which I think possesses as 
much practical utility as any literal cipher hitherto published, 
the key being extremely simple, and yet of such a nature as 
even if it were intercepted, or partially discovered, not to make 
known the entire meaning to a person ignorant of a particular 
secret connected with it, which may be readily understood and 
remembered, but which could scarcely be guessed. This may 
be useful in case it should be necessary to commence a secret 
correspondence with a person abroad, to whom there is no op- 
portunity of safely sending a copious syllabic key ; for, if this 
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could be done, I am aot so partial to my own method think 
thay^is would not be preferable. Though I do not fear that 
an/Specimens I should give would be correctly and fuUy read,, 
yet I shall abstain from making the trial at present, as 1 do not 
feel myself called upon to oflfer any reward for the discovery, 
and without one, few would probably choose to make the at- 
tempt. 

It will now be expected that I should say something of Mr. 
Chenevix's ciphers 13 — 18. In these he has connected with the 
use of permanent characters a contrivance hitherto, I agree with 
him, never adopted. I own, however, I suspect the reason why 
it was never adopted, to be, not that it was never thought of, 
but that when thought of, it was always rejected. My objec- 
tions to it are very great on many accounts, but as I do not 
choose to describe the novel contrivance, I must decline stating 
them to the public. The want of secrecy, which, when Mr. C. 
reads the remainder of this paper he must be convinced it 
possesses, is alone a sufficient objection to it. On this subject 
it is very plain tliat he has greatly deceived himself. His 
opinions that the security is at least one hundred times as 
great with a double as with a single key,"' and that eitlier of 
them exceeds in power “ the limit (rn— 1)”,” (he should have 
said m"— 1), are both very erroneous, and show that he has 
very little acquaintance with the principles of the art of deci- 
phering. Incorrectly as the specimens 17 and 18 are printed, 
especially the former, he will here see that they have not escaped 
detection^ any more than those where a known sentence, ciphered 
by the same key, was given along with them. Perhaps Mr. C. 
may be surprised to learn that I deciphered No. 17 in consider- 
ably less time than No. 18. The frequency of small and com- 
mon words it would therefore seem is of more service to a deci- 
pherer, and of course of more dis-scrvice to the employers of 
the method, than the trilling difierciice of one or two keys being 
used in the different parts of the sentence. I am not very 
sanguine in my expectations of the reward offered for decipher- 
ing these specimens, and yet I think the following sentences 
comply with all the conditions. I first give the explanation of 
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Nos. 15 ^nd 16. I have already given that of Nos. 6 and 12. 
I then give the translations No. 17, into the cipher in 
No. 18, and vice versd; thus showing that 1 can not only 
but write in Mr. C*’s most secret ciphers. As to the composition 
of these, or similar keys, I am not aware'that it is very difficult, 
when the method is so completely discovered as it has been by 
me. This Journal, at any rate, would not be the proper place 
for publishing the specimen of such a key. 

Sentence ciphered in Nos. 15 and 16. 

Should this sentence also escape detection, the security of the 
cipher will receive additional confirmation. 

Substance of No. 17, in cipher of No. 18. 

Ijy a84iiaf cxkzoi rbq4i d)gamtuy az imktz koop yammmfa 
8gii vcca faay(p srdxfa<i> tzxlmpj qb4yxd mkmoiicvuw Iddd 
8rpp(^qauss(p8d ii mdfzttrfd^d faafia mmm Isaxn kldb^ 
wuyzkfmg. 

Suhslanoc of No. 18, in cipher of No. 17. 
i^jlbd8rrt pxed^^ ijmhismmpn tmej zx isodzmp nmmmoix 
nd^iopp cfgmtt stllxbprr x^xw4cce nfacrl oxahhaa wwoccod^ 
dlxcinadvd cdo<p8pplf hisgdv llxcfcw mmrpp facimponn axy 
cfmhWee jripragxfs tt hhkmp 11 plllSs glgamx wxlsfeaa4m 
dfnmhgalni pw8fn tt cfcdqtt qklamk tzxt pgkx 

pccctq. 

gh ddeaa zyinijhc bdy^l ukifyyyy oyl ItS^oj Im. 

The last sentence contains my address in the cipher of 
Nos. 13 and 16. 


Art. IV. Contributions towards the Chemical Knowledge of 
Mineral Substances, Bj/ the late Martin Henry Klaproth. 

[Continued from Page 280, of Vol. XI.] 

Analysis of the Ferro^arscnical Sidphurct of Copper ^ or FahlerZy 
from Freiberg, 

Th^ usual difficulties of ascertaining the relative quantity of 
arsenic where Tsulphur also is present, occurred in the examU 
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nation of this ore, and being unable to obtain sttiliiifactory 
results by any humid process, I proceeded as follows v 

A. 

a, 200 grains of finely pulverized fahlerz were heated to 
redness in a small glass retort; the neck of the retort contained 
after this operation 1 7 grains of red sulphuret of arsetdc. 

llie residuary ore had fused into a lead-gray mass ; it was 
pulverized^ mixed with half its weight of charcoal powder and 
submitted to a second sublimation, the retort being kept at a 
bright red heat for one hour ; it thus afforded a crystallized 
sublimate of pure arsenic^ weighing 22.5 grains. 

c. The residue was now taken out of the retort and exposed 
upon a red-hot plate so as to burn away the charcoal, during 
which the fumes of arsenic were also perceived to escape. After 
this operation the residuary ore weighed 14C grains, so that it 
had sustained a loss of 54 grains, which, however, cannot be 
regarded as correctly indicating the loss of arsenic and sulphur, 
since it is probable that during the combustion of the charcoal 
a portion of oxygen was absorbed so as to increase the weight 
of the residue. 

d. The roasted ore was now digested in nitric acid diluted 
wi'di its weight of water, and the blue solution passed through 
a filter, upon which there remained 7 grains of a mixture of 
charcoal and red oxide of iron, which being separated by muri- 
atic acid, 3 grains of charcoal remained. 

e. On adding the muriatic solution of iron to the preceding 
nitric solution, a portion of muriate of silver was thrown down, 
which being carefully collected and reduced, afforded 0.80 
grains of silver* 

f The solution was now mixed with sulphuric acid and 
evaporated to dryness; the residue was perfectly soluble in 
water, so that it contained no lead. Excess of ammonia was 
therefore added, which separated oxide of iron^ weighing after 
having J)ecn dried, mixed with oil and ignited, 45 grains; and 
being perfectly attractable by the magnet. 

g, I'lie dark-blue ammoniacal solution, supersaturated 
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with sitfphuric acid and precipitated by zinc, gave 82 grains 
o{ copper. 

B. 

The above processes afforded no indications of antimony, 
which, if present, probably escaped with the arsenic : 100 grains 
of the ore, therefore, were roasted witliout the addition of 
charcoal, and then digested in muriatic acid and dissolved by ' 
the aid of nitric acid, added drop by drop. The ifiltered solu- 
tion, which was of a green colour, was concentrated by evapo- 
ration, supersaturated with potassa, boiled, diluted, and filtered. 
The filtered alcaline liquor after having been neutralized with 
sulphuric* acid, and mixed with carbonate of potassa, was 
scarcely rendered perceptibly turbid. 

C. 

To endeavour to ascertain the relative proportion of sulphur 
to that of arsenic, 200 grains of the pulverized ore, mixed with 
half their weight of charcoal powder, were submitted to sub- 
limation. A few drops of moisture and some foetid gas was 
evolved, and the sublimate in the neck of the retort was opaque, 
reddish brown, and of a metallic lustre ; but that in tlie dome of 
the retort consisted of pure arsenic. The sublimate weighed 
,15 grains : it was pulverized and digested in weak solution of 
pofassa in a gentle heat ; the liquid acquired a brown colour, 
and left uiidissolved 23 grains of metallic arsenic in the form of 
a heavy black powder ; it afterwards deposited 1 grain more of 
arsenic, and the solution became colourless; the addition of 
acids separated the sulphur in the form of egg-yellow flocks. 
The colour of the sulphur, and the colourless appearance of its 
alcaline solution, indicated the existence of a portion of remain- 
ing arsenic. 

Amidst these obstacles to accurate results*, I am induced to 
estimate the proportion of sulphur at 10 per cent., and to assume 
the following as the components of 100 parts of this ore 

* To the above Klaproth has added two other analyses of Fahlerz, but at 
they are nearly similar to that given in the text, and equally open^tO fallacy 
as fur concerns the detonnination of the weights of sulphur and 
arsenic, we have omitted them. 
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Copper 
Silver ‘ 
Arsenic 
Iron 
Sulphur 


Analysis of an Aniimonial Sulphuret of Copper ^ ( Graugultigerz,) 
from Kapnik^ * 



a. 300 grains of this ore in picked and clean crystals were 
reduded to powder and digested in a mixture of three ounces of 
nitric acid, (sp. gr. 1.230,) and an ounce and a half of water. 
There was some evolution of nitrous gas, which was increased 
by heat, and when the action ceased the liquid was poured off, 
and the residue again digested in two ounces of nitric acid di- 
luted with one of water ; the insoluble portion was then col- 
lected and washed upon a filter. 

h. To the ptale blue nitric solution concentrated by evaporation 
muriatic acid was added, which produced a slight turbidness, 
and the mixture being heated, afforded only half a grain of a 
precipitate, which did not behave like pure muriate of silver, 
c. The solution was next divided into three equal portions. 

1. One-third was evaporated nearly to dryness, and the green 
saline mass moistened with sulphuric acid which presently 
formed a clear solution, indicative of the absence of lead ; the 
solution was supersaturated with caustic ammonia, which left 
an insoluble portion of precipitate, which being collected and 
ignited weighed 3.5 grains. It was dissolved in muriatic acid, 
and the solution decomposed by prussiate of potassa. After 
the separation of the blue precipitate, carbonate of potassa occa- 
sioned a slight brown deposit which weighed 0.25 grains, and 
examined by the blow-pipe appeared to be oxide of manganese^ 
-so that the proportion of iron may be assumed at about 3.25 
grains. The dark-blue ammoniacal liquor was now super- 
saturate^ with sulphuric acid, and the copper being separated 
by the immersion of a plate of clean iron weighed 37.5 grains. 

2. Another third of the nitric solution was mixed with excess 
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of cauj^fi^ f)otaiisa and boiled; when cold, the precipitated 
oxide'^as separated by filtration, and the filtered liquor beini^ 
neutralized with muriatic acid was mixed whilst boiling hot 
with carbonate of potassa, a white precipitate was thus formed, 
which after ignition weighed 6.5 grains. This precipitate be- 
came yellow when heated^ and again white when cold, which 
seemed like oxide of zinc ; it readily formed a colourless solu- 
tion with dilute sulphuric acid, and afforded crystals of sulphat 
of zinc. These 6.5 grains of oxide 1 consider as equivalent to 
5 grains of zinc. 

3. Since Ae long digestion in nitric acid rendered it probable 
that a portion of the sulphur of the ore had become acidified, 
the remaining third of the solution was devoted to the determi- 
nation of its quantity ; it was therefore mixed with muriate of 
baryta, and the precipitate when collected, washed, dried, and 
ignited, weighed 66 grains, which I consider as equal to 9.25 
grains of sulphur. 

d. The yellowish-white insoluble matter, remaining after the 
action of nitric acid, was digested in muriatic acid ; the solution 
was of a straw-yellow colour, and the sulphur separated in 
yellowish fiocculi ; it was collected, washed with very dilute 
muriatic acid, and dried; its weight was then 57.25 grains ; 
burned upon a hot plate it left 1 grain of residue, which being 
fused upon charcoal with borax, yielded a globule of copper 
weighing 0.75 grains. 

e. The muriatic solution, concentrated by gentle evaporation, 
gave no trace of muriate of lead ; it was divi^led into 3 equal 
parts. 

1 . One of these third parts was diluted with ten parts of 
water, which rendered it turbid, muriatic acid was therefore 
added so as just to restore transparency ; hydro-sulphuret o| 
ammonia was then dropped in, which ga\ e a precipitate of a 
pure orange-colour. 

2. The second third of the muriatic solution was largely di- 
luted with water, and the white precipitate being collected and 
moderately heated weighed 30 grains. The remaining liquid 
saturated with carbonate of potassa afforded a greenish-gray 

VoL. XII. D 
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precipitate which consisted of oxide of antimony and copper, 
which, when dry, scarcely weighed ^ of a grain. 

The remaining third .of the muriatic solution was diluted 
with 0 parts of water, and rendered again transparent by an 
adequate addition of muriatic acid ; a plate of zinc was then 
immersed, which effected the separation of 22 grains of metallic 
antifmny. 

The components, therefore, of 100 parts of the ore under 
examination are. 

Copper . . (cl.) 37.501 
(dl.) 0.253 


37.75 


Antimony 
Zinc . . 
Iron • . 

Sulphur • 

Silver . . 


(e 3.) 
(c2.) 
(cl.) 
(c3.) 


9.25 


(d3.) 18.75 

( 6 ) 


Oxide of mang^anesG (c 


.J 


22 

5 

3.25 

28 


together about 0.25 


Loss 


3.75 


100 


(Here follo>Y five other analyses of varieties of the same ore, 
upon which the author observes, that copper, antimony, iron, 
and sulphur, are alone to be regarded as the essential compo- 
nents; silver, mercury, and zinc, being merely accidental 
additions.) 


Analysis of a Cupreous Sulphur et of Lead and Antimony^ from 
Clausthal in the Hartz. 


a. It was ascertained by previous trials that the quartzosc 
matrix of the purest parts of this ore bore the proportion of 
about 13 to 100. 

226 grains, therefore, of the ore were heated to redness in 
a glass retort, but nothing sublimed, and the ore appeared 
merely to have undergone imperfect fusion. 

b. It was therefore reduced to powder, and digested in 4 
ounces of a mixture of equal parts of nitric acid and water. 
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The mitture was then further diluted with four ounces of water, 
and the digestion continued at a higher temperature tiU,the 
residue acquired an uniform gray colour ; the whole wal'^en 
poured on a filter. 

c. The nitric solution was concentrated by evaporation and 
mixed with muriatic acid, which produced no further change 
than that the original sky-blue colour became green ; the ad- 
dition of sulphuric acid, however, caused an abundant deposition 
of sulphate of lead, which being separated, the remaining solution 
was supersaturated with caustic ammonia, by which the brown 
oxide of iron was obtained, and after mixture with oil and ig- 
nition, it afforded 10 grains of magnetic oxide of iron. 

d. The ammotiiacal solution was mixed with sulphuric acid 
in excess, and a plate of zinc, then immersed, gave 23.5 grains 
of copper. 

e. The insoluldc residue of the ore was boiled in muriatic acid 
with the addition of a little nitric acid, and this operation was 
repeated with fresh acid so long as it acted ; the remainder was 
placed upon a filter and washed, first with very dilute muriatia 
acid, and then with water. It weighed, when dry, 64 grains ; 
its sulphur was burned off at a gentle heat, and left 28 grains of 
incombustible residue ; so that the sulphur consumed amounted 
to 36 grains. 

f. The remainder, boiled again in muriatic acid, was found to 
consist entirely of siliceous sand, and weighed 26 grains. 

g. The several muriatic solutions were concentrated by slow 
evaporation and afforded abundant aciciilar crystals of muriate 
of lead ; these were carefully collected, and the evaporation 
continued as long as they could be obtained ; they were then 
washed with alcohol acidulated by muriatic acid, dissolved in 
hot water, and converted by the addition of sulphuric acid into 
sulphate of lead, the quantity of which, including that separated 
in process c, amounted to 120.5 grains, equivalent to about 
'85 grains of lead. 

h. The remaining muriatic solution, now free from lead, and 
which by the test of hydro-sulphuret of ammonia appeared to 
contain nothing but antimony, was decomposed by a sufficient 

D 2 
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addition of water, and the precipitate collected, dried, and 
heated, weighed 51.5 grains, which by collateral experiments 
walUnnd equivalent to 39.5 grains of antimony. 

So that 100 grains of the cupreous sulphuret of lead and 
antimony consist of 


Lead . . 

• iff) * • 

. . 42.50 

Antimony 

. (A) . . 

. . 19.75 

Copper . 

.(d).. 

. . 11.75 

Iron . . 

. ( c ) . . 

. . 5 

Sulphur . 

.(«) •• 

. . 18 


Loss . 

. . 3 



100 


Analysis of the Sulphuret of Bismuth and Copper, 

This is a massive ore of a steel-gray colour, soft, and giving 
a black streak. 

A. 

As a preliminary trial, 100 grains of the powdered ore were di- 
gested in a moderate heat with nitric acid ; sulphur and fine sili- 
ceous sand remained : the solution was filtered , somewhat diluted, 
and tested by muriatic and sulphuric acids, neither of which 
caused any turbidness, so that neither silver nor lead were 
present. Water in larger quantity being added, a white oxide of 
bismuth separated, and a plate of iron, immersed in the resi- 
duaiy solution, threw down the copper. 

B. 

a. To determine the relative proportions of the ingredients of 
this ore, two hundred grains were boiled in muriatic acid, and 
nitric acid added, drop by drop, as long as it produced any 
action. The insoluble portion was carefully collected, washed 
and dried, and being duly heated the sulphur burned away 
to the amount of 17.5 grains. The residue was again di- 
gested in nitro-muriatic acid, and the portion which resisted its 
action was properly washed, dried, and heated so as to burn off 
the remaining sulphur, which amounted to 3 grains, leaving a 
siliceous residue weighing 37 grains. 

b. The solution was evaporated till it acquired the appearance 
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of a grass^green saline mass, which was redissolved and largely 
diluted, by which a milky mixture was obtained ; this wadset 
aside in a warm place, where it deposited a white preciprate, 
which was collected, washed and dried by heat: it weighed 94 
grains. 

c. To determine the proportion of metallic bismuth contained 
in this precipitated oxide, 100 grains#^ pure bismuth were di- 
jested in muriatic acid, nitric acid being gradually added till 
the metal was dissolved ; this solution was then evaporated in 
a sand heat to a saline mass, which was put into a large quan- 
tity of wajter, and the precipitate washed and dried as before ; 
it weighed 122 grains. The remaining acid liquor was neutra- 
lized with carbonate of potassa, by which a further portion of 
oxide of bismuth, amounting, however, only to grain, was 
obtained. *So that it appears from this experiment that the 94 
grains of precipitate obtained in the analysis from 200 grains 
of the ore, are equivalent to 77 grains of bismuth. 

d. The filtered liquor remaining after the separation of the 
oxide (6), was of a blue colour ; it was saturated with potassa to 
separate the copper, which, though at first thrown down in the 
form of a blue precipitate, became, after having been some time 
gently heated, of a brown colour ; it was collected, edulcorated, 
dried, and ignited, and was then found to weigh 70.75 grains, 
equivalent to 56.5 grains of copper. 

Hence, 200 grains of this ore have yielded 

Bismuth 77 grains 

Copper 56.5 

Sulphur 20.5 

Silica 87 

191 

But as the silica is to be considered as derived from the 
quartzose matrix of the ore, the components afforded by 100 
parts of the pure ore will stand thus — 

Bismuth 47 .24 

Copper 34.66 

Sulphur • • 12.58 


94.48 
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[Klaproth attributes the loss, amounting to 5.52 per cent., tO' 
oxy^n, 'and supposes that the bismuth is not contained in the 
ore ^entirely in the metallic state.] 

Analysis of the Blue Iron Ore of Eckartsberg. 

This ore occurs in l^aey-shaped masses of an indigo-blue 
colour ; a tint which it derives from exposure to air, for when 
recently taken from the strata in which it is found it is nearly 
white. It is soft and easily friable. 

A. 

a. 100 grains gradually heated red-hot in a small retort lost 
20 grains, and acqifted a brown colour. The loss consisted of 
pure water. 

b. Exposed in a crucible to a more intense heat, the ore 
melted into a steel-gray slag, of a metallic lustre, and slightly 
magnetic. 

B. 

a. 100 grains of the ore were mixed with a solution of caustic 
soda, and evaporated : the dry mass being softened with water, 
there remained brown oxide of iron, which was collected, edul- 
corated, dried, triturated with a little oil, and ignited in a close 
crucible. It gave 47.50 grains of black oxide of iron. 

b. The alcaline liquor was neutralized with nitric acid, and 
tested by ammonia, which afforded no precipitate : the ammonia 
being again supersaturated with nitric acid, acetate of lead was 
added, which caused a precipitate of phosphate of lead, 
weighing, after having been washed, dried, and moderately 
heated, 142 grains, equivalent to 32 grains of phosphoric acid. 

100 parts, therefore, of this reniform blue iron ore, con- 
sists of 

Black oxide of iron (B a) 47.50 

Phosphoric acid . (B 5) 32 

Water .... (A a) 20 

99.50 
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Analysis of the granular Chromic-Iron Ore^ from Steiermarl^ 

The specific gravity of this ore, freed from the talcose matrix 
in which it is embedded, is =: 4.500. 

a. 100 grains lost by moderate ignition 2 grains, and acquired 
a perfect metallic lustre : it was levigated, mixed with a lixivium 
containing 500 grains of caustic potassa, put into a polished 
iron crucible, evaporated to dryness, and moderately ignited for 
an hour ; the mass at first frothed up, but afterwards entered' 
into quiet fusion, and wh( n cold was of a sap-green colour; it 
was readily soluble in warm water, depositing a reddish-brown 
precipitate, which was collected upon a filter, washed, dried, 
and digested in boiling muriatic acid. 23 grains remained in- 
soluble, which were fused with potassa, and treated as before, 
by which the insoluble portion was reduced to four grains, and 
was ultimately rendered entirely soluble by another repetition of 
fusion and solution. 

b. The muriatic solutions were mixed with caustic ammonia, 
by which a brown precipitate was formed, weighing, when duly 
washed, dried, and ignited, 35 grains. It was again dissolved 
in muriatic acid, when it left two grains ot silicon, so that the 
weight of the oxide of iron was 33 grains. 

c. The green alcaline liquors were carefully neutralized by 
nitric acid, during which alumina separated, amounting, after 
having been dried at a red heat, to 6 grains. 

d. The neutralized liquor, after the separation of the alumina, 
appeared of a fine orange colour. A cold nitric solution of 
mercury was added to it, till no further precipitation ensued, 
and till the supernatant liquid appeared colourless and trans- 
parent. The precipitate, which was of the colour of fine vermilion^ 
weighed, when edulcorated and dried, 309 grains. The mercury 
was driven otF by moderate ignition in a platinum crucible, and 
there remained pure oxide of chrome of a dark grass-green 
colour, weighing 55.5 grains. 100 parts, therefore, of the above 
ore, consist of 
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Oxide of chrome 

• ‘(.d) 

Oxide of iron . 

. .(b) 

Alumina . . . . 

: .(c) 

Silica .... 

. .(b) 

Loss by ignition 

. .(a) 


55.50 
3a 

6 

2 

2 

98.50 


Art. V, A Letter respecting the Construction of a Balance ^ 
from Capt. Heney Kater*. 

London, Aug. 8th, 1821. 

Dear Sir, 

I OBSERVE in the last number of the Quarterly JournaU 
edited at the Royal Institution, the description of a Balance 
from a drawing by Mr. Children. I should not have troubled 
you merely to claim this as my own arrangement, but to notice 
an error, in the description where the beam is said to be of 
platinum ; ” it should have been of bell-metal,” which com- 
bines the essential desideratum lightness with the requisite 
degree of strength. 

This beam had its origin in a wish to render the hydrostatic 
balance less expensive without diminishing its accuracy and 
sensibility, and it has in every respect answered my expec- 
tations. 

Dr. Wollaston has contrived the following additional apparatus, 
which he finds particularly convenient. The annexed wood-cut 
represents the bottom of the case supporting the balance^ A and 
B the scale pans. Four slips of wood, or brass, are connected 
by pins forming centres of motion at a, b, and c, the centre c, 
being fixed to the case. Four brass pins, e, f, g, h, of a suffi- 
cient length, project perpendicularly from the side pieces. These 

♦ We need scarcely observe that we were not aware to whom Mr. 
jRobinsun was indebted for the plan of the very useful balance of which 
we have given an account in our last Number. We merely saw the instru- 
ment in Uic possession of Mr. Children, who was kind enough to furnish 
the sketch from which our engraving was made. 
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pins are to be brought into lateral contact with the scale pans 
by means of the ends k, I, when the beam is elevated above its 



support. The knife edge being then lowered upon the agate 
planes, and the pins withdrawn, any want of equilibrium be- 
comes instantly perceptible. 

1 am, dear Sir, 

Yours very faithfully, 

Henry Kater. 


T. BrandCy Esq. 


Art. VI. On Pitchstom. J. Mac Culloch, M.D. 
F.R.S., ^c. 

The information to be procured respecting this rock is so 
scanty, from its limited occurrence and the imperfection of the 
observations hitherto recorded, that I cannot pretend to place 
its geological history in a very luminous point of view. There 
is reason to suspect that some of the remarks on its position 
have been warped by theoretic views of the same nature as those 
which have influenced the corresponding observations on the 
trap rocks ; while it is also apparent, that the peculiar jaspers 
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occurripg in beds under trap, have been oocasionaily eon*' 
founded with it, as J lately remarked in a communication on 
the subject of jasper. Under these doubts, I can only pretend 
to give its history as far as it can be deduced from the facts 
visible in Scotland. Hereafter, when it has been an object of 
more accurate research, its true history will, probably, be more 
completely elucidated. 

In its geological connexions, as well as in some of its mineral 
characters,, it approaches very nearly to many members of the 
trap family : although it presents, at the same time, some very 
remarkable differences. It is also important to remark, as it 
appears to strengthen the connexion between this rock and that 
family, that it is fopnd in those districts or countries where trap 
exists. 

It has been said to occur in the form of strata in many parts 
of the European continent ; but no example of this disposition 
has yet been observed in Britain. Those masses which have 
been mistaken for strata in the island of Arran, arc no more 
entitled to that name than the masses of trap which arc so 
often found similarly placed ; they are merely veins holding a 
parallel or conformable direction to the rocks by which they 
are included, as will be more fully pointed out immediately. 

It will also be found that the stratified pitchstones of Europe, 
so often described, and so well known, do not appertain to this 
species of rock, and that the whole of the observations on these 
rocks are founded on a mineralogical error; that they have 
arisen from confounding the resinous looking jaspers, described 
under that head in a preceding article, with true pitchstone. 
These substances are, indeed, stratified ; but they differ from 
pitchstone, not only in their several characters and chemical 
composition, but in every essential circumstance of their geolo- 
gical origin and position, This, ^t least, I may affirm of every 
specimen of pitchstone from these strata \yhich has hitherto fallen 
under my inspection ; and I have little doubt ths^t. a fuller and 
an unprejudiced re-examination of these imaginary strata, will 
cotifirm these views ; by proving that they are; truly jaspers, 
and that whenever r^al pitchstone occurs in masses parallel to 
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stratified rocks, these are conformable veins, like those of 
Arran. 

In every situation except one, where this rock occu]^s in 
Scotland, it forms veins, generally so decided in their characters, 
and intersecting in so marked a manner the accompanying strata 
at angles, as to permit no doubt respecting their real nature. 
In a few instances these veins are parallel to the beds in which 
they lie ; but, in this respect, they differ in no way from the in- 
truding masses of trap that so often occupy similar positions. 
These veins are rarely continued for a long space, more com- 
monly terminating abruptly among the surrounding rocks. 
The ramification of these veins are so rare that 1 have hitherto.^ 
observed it only in one instance ; one of the pitchstone veins of 
Egg being divided round a mass of chert. 

The only mass of pitchstone in Scotland of which the true 
position appears at first sight doubtful, is that which forms the 
Scuir of Egg, which is rather, however, a substance intermediate 
between that rock and basalt, and which is at tlie same time 
porphyritic. It stands insulated in the form of a narrow irre- 
gular wall on the surface of a mass of trap. So far it resembles 
abed as little as it does a vein. But that it is not a bed depo- 
sited on the trap, nor a stratified rock, is evident from this ; that 
the same mass of trap lies above the latest of the secondary 
strata containing coal, into which it also intrudes in the usual 
mariner. If this pitchstone mass were, therefore, a stratified 
rock, it must be considered not only as later than the latest 
stratified rocks of which we have any knowledge in Scotland, 
but posterior also to the trap which succeeds these at a distant 
interval of time. Under any view, therefore, it is no part of the 
secondary strata. It is more probably the remains of a vein 
which has once existed in that trap on which it seems now to 
stand. The degradation of that rock may easily be imagined 
to have left the more durable pitchstone in the position it now 
occupies : and of this degradation, the surrounding rock, which 
is of a loose amygdaloidal character, gives ample evidence. 
The columnar structure is no objection to this view, as that 
structure exists frequently in trap veins. Neither is it an ob- 
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jectiou that this structure is parallel to th^ sides; siace trap 
veins occasionally exhibit the same disposition of their columnar 
parts^ ^ 

As there is so striking an analogy in many particulars be- 
tween pitchstone and basalt^^it is very conceivable that, if not ^ 
found in regular strata, it may at l^st exist in the form of large 
overlying masses, like the trap rocks ; land probably some of the 
foreign examples may be referred to this variety of position. 

If the preceding remarks are not judged sufficient ground for 
excluding pitchstone from the regularly stratified rocks, the 
following argument will, perhaps, be considered valid. It is 
found in granite, in red sandstone, in the more recent sand- 
stones, and in the latest trap rocks. It thus occupies a variety 
of discordant positions which no rock has yet been known to do 
except the intruding substances of the trap family. In granite, 
or trap, it is obvious that it could not be stratified ; nor are we 
acquainted in nature with any rock which is found in the form of 
veins, and in that of regular and true strata also. Even where 
it occurs apparently inter-stratified among the sandstones, it 
must therefore be considered as a parallel vein. 

Pitchstone presents some other remarkable analogies to trap. 
It is often porphyritic, or contains imbedded crystals, or irre- 
gular grains of feldspar, and occasionally of quartz also. This is 
an interesting circumstance in its history, as it is found only in 
the unstratified rocks, (with the exception of granitic gneiss,) or 
in those which intrude among the truly stratified substances in 
the form of veins. The porphyritic structure is, indeed, so com- 
mon in the pitchstones of Scotland, that the instances of it far 
exceed those of the simple rock ; particularly in the island of 
Arran. It is, perhaps, rare to find any mass which, in some 
place or other, does not contain imbedded crystals of feldspar, 
or, at least, rounded and irregular grains. 

The amygdaloidal structure, which is so common in the 
rocks of the trap family, is, however, so rare in the pitchstones, 
that only one instance of it has yet occurred to me in the various 
specimens which I have examined. This specimen was from 
Baffin's Bay, and it contained zeolites, that is, mesotype or 
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nadelstein ; resemblmg, in every respect but its basci the well*- 
known basaltic amygdaloids. 

TJhe entanglement of fragments of the including strata in 
trap veins, has always been esteemed a proof of the intrusion of 
these, veins among the stratified rocks, and as further indicating 
a degree of violence, simultan^us .with or preceding the intru- 
sion of the vein. This very remarkable circumstance is suffi- 
ciently common in trap veins to have fallen under the observa- 
tion of every geologist conversant in districts where these rocks 
abound ; but in pitchstone veins it is so rare, that as yet I 
have only observed one example of it. ' This is in the well- 
known vein at the end of Brodick Wood in Arran. The includ- 
ing strata consist of the red sandstone, andi%ie fragments of the 
same sandstone are insulated in the middle of the vein. If this 
occurrence is as yet solitary, it must be recollected that it does 
not happen, perhaps, in one trap vein of a thousand ; so that it 
may be merely a question of chances, depending on the much 
greater rarity of veins of pitchstone. The fact, even if solitary; 
is valuable, as establishing, in another important particular, 
the resemblance between pitchstone and the trap rocks. 

Admitting, or presuming, with most modern geologists, the 
igneous origin of the trap rocks, there is found in some pitch- 
stones a remarkable circumstance, which, together with the 
analogies already pointed out to these, seem strongly to indicate 
an igneous origin for them also. Nothing indeed of this peculiar 
nature has occurred in any of the porphyritic traps that have 
come under my examination. In those pitch-stones which are 
of a porphyritic character, the crystals, or rather grains of feld- 
spar, are rounded but irregular. When broken, it will be found 
that the feldspar retains its usual plated structure in the centre of 
the grain, but that it; gradually becomes confused, or loses 
its character; while the outer surface is a coating of white 
enamel such as is produced by the fusion of feldspar. This 
feldspar is in some cases the glassy variety, in others the com- 
mon ; and, the change on the crystal is precisely that which 
may be ii^duced by the regulated action of the blow-pipe. 
The smaller crystals, it is also worthy of notice, are entirely 
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converted into enamel. These singular varieties occur in the 
hill of Glamich in Sky« as well as in Arran ; and, it is interest- 
ing to remark further^ the connexion which they possess with 
pearl-stone. 

In tracing the progress of common pitch^stone to pearl-stone^ 
it will sometimes be seen that a spheroidal concretionary, but 
indistinct, structure exists in some of these, which, by a gra- 
dually increasing distinctness of the concretions, causes them 
to pass into the latter substance. In others it may be observed, 
that the enamel grains just mentioned, are the centres of a 
spheroidal concretionary tendency ; and that such varieties are 
in fact imperfect pearl-stones. , In the pearl-stones of decided 
character,, it will.^Pb be found that the grains or spherules 
contain a.central enamel, and these varieties have been called 
pearl-stone porphyry. It is, moreover, interesting to observe, 
that in other cases the enamel and the investing pitch-stone 
spherule seem to have entered into combination ; the result 
being a pearl-stone of a distinct and peculiar character, but in 
which the enamel grains may still in some part or other be 
discovered. 

1 may, lastly, remark, while on the subject of the porphyritic 
structure,, that in some rare instances, of which Arran affords an 
example, the feldspar crystals consist of successive concentric 
prisms, a layer of pitch-stone being interposed between each, 
so as to produce a compound crystal. 

There is no stronger proof of resemblance between pitch-stone 
and, the trap rocks, than the transition from that substance to 
basalt, a change which is far from being uncommon. The 
rock which forms the Scuir of Egg already mentioned, holds a 
place pretty nearly intermediate between the two. Nor are 
similar transitions rare in basaltic veins in many other cases ; 
particularly where one such vein traverses another of a larger 
size. In many places, and remarkably at Loch Scavig in Sky^ 
the basaltic ramifying veins that traverse the hypersthene rock, 
become gradually finer in texture as they divide, until the 
minute filaments are converted into perfect pitch-stone. 

In the same island, a vein of basalt of a considerable size is 
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found in the Cuchullin hills, the outer laminse of which are 
pitch-stone, graduating into the common matter of the vei^; 
But Lamlash presents the most striking instance of this nature : 
here a vein of basalt passes through a vein of greenstone ; and 
the outer parts or walls, to the depth of about half an inch, are 
formed of a glossy black pitch-stone. In some parts of its course 
this outer lamina is very decided and distinct, but in others it gra- 
duates into the basalt of the vein by an intermediate substance 
similar to that which forms the Scuir of Egg. A confirmation 
of this peculiarity, though of a less marked nature, is found in 
one of the well-known veins of Egg, where the outer part of 
the vein is a remarkably perfect and brittle pitch-stone, while 
the inner is formed of the intermediate substance just de- 
scribed. 

From all these circumstances it may be concluded that pitch- 
stone possesses a strong affinity to the trap rocks, both in its 
geological relations and in its origin, being among the latest 
of the intruding rocks. 

In one respect it presents an important character of difference. 
While in all cases veias of trap are very persistent, and can in 
many places be traced to a fundamental mass, those of pitch- 
stone are remarkably limited in extent, and have never yet 
been found connected with any principal body of the rock. 

Veins of pitch-stone vary considerably in breadth, ranging 
from many yards to a few inches. In the case above alluded 
to, where basalt veins become pitch- stone during the progress 
of ramification, they descend almost to the dimensions of a 
thread. 

In composition they are not always and invariably the same 
throughout. Independently of the rare cases in which veins 
composed of basalt in the middle are formed of pitch-stone at 
the sides, it sometimes happens that pitch-stonc of many differ- 
ent qualities will be found in the same vein. In these cases 
the most perfect or vitreous-like parts are placed as in the 
former in^stances, at the outer sides of the vein ; and, in the 
same cases, they present difierences of colour as well as of 
texture and aspect. 
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Occastonally, Aese vaina like those of trap pi^eMit a lamiiill 
^position, the lamina being parallel to Ijbe irei^v/apdi in^ant^ 
instances, it sometimes happens that there is a ]c3iangi^of 
stance where each lamina terminates; the.piielih^^ pwing 
into chalcedony and into chert. In afewind^|t||^ they present 
a prismatic tendency at right angles to. the cn|mi^|]^^Tein«,; 
and if the Scuir of Egg be also a vein^ ihey 'mstfurtheifbe 
conceived capable of dividing into regular colunktts parallel to 
its sidesr^- ^ / 

In respect to the internal disposition of pitch-stone as a rocfc^ 
lit. is various, presenting^ ^^any remarkable peculiarities of 
structure, both on the great and small scale. In Arran, it is 
found imperfectly prisns^ic on a very large scale ; the prisms 
being at right angles to the plane of the vein. In Egg, the 
prisms are smaller, but capable of being easily detached, in 
many cases, and often of very perfect forms; being at the 
same time placed in various intricate directions with regard to 
the plane of the vein, and in such a manner, that tiie ends of 
the several prisms are extenuated, by being compressed between 
the middle parts of those adjoining. Ibe laminar disposition 
of the veins noticed in a preceding paragraph^ SQmetim<‘S also 
occurs on a scale so large as to divide the vs^l^nto two or 
three separate portions, which are most frequently marked by 
some corresponding change of character in • the different 
laminm. 

The smaller varieties of structure are numerous, and 
often very remarkable. Among these, a laminar concretionary 
structure is not unfrequent; and the lamella? which vary much 
in size, are either straight or curved. In some cases they are 
as thin as paper ; in others they are thick, and further sepa- 
rable by joints at right angles to the planes of the lamellce. 
Thus they become divisible so as sometimes to present a minute 
prismatic disposition. 

Occasionally these prisms present also some curved surfaces 
together with the straight, so as to form columns on a very 
small scale, which arc further jointed, in some very rare in- 
stances, by surfaces alternately concave and convex; and, 
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near, the parts separate into irre^ 
g#ar sp^i^idAl fotms. In some rare cases of the jointe{||( 
fedlumtiat v^uetare, a central atom of feldspar or of enamel, is 
found ii): , This structure presents a considerable 

‘^resemblaiiee lb %iliof pearl-stone, here considered as a variety 
of^ specimens of this nature actually pass 

intd that ss^bstance. 

< Ana]h>gous to this is a spheroidal concretionary structure 
'-‘SiSre or less perfect, and varying^Jn size, but commonly minute* " 
% a transition from this, or by the greater perfection of the 
spheroidal , structure, pitch*stone becomes at length an ag* 
gregate of irregular grains; and it thus passes, as in the 
fohner case, into pearl-stone; which, from this and the pre* 
ceding fact, can only be considered as a variety of pitch-stone, 
and is accordingly ranked here as a variety. The spherules 
or grains of pearl-stone frequently also contain a central atom 
of feldspar or enamel as already 4ioticed, like the variety men- 
tioned in the preceding paragraph ; a circumstance which con- 
firms this view of its nature, and which is perhaps very inti- 
mately connected with the peculiarity of its structure. 

Thi* last Obvious variety of structure to be noticed in pitch- 
stone, is tM^rphyritic, already mentioned in pointing out its 
analogy to the trap rocks. This varies much in the magni- 
tude, perfection, or number of the included crystals, producing 
corresponding differences of aspect. It was already observed, 
that the larger crystals are rounded, and converted into a white 
or grey enamel on the exterior, while in lieu of the smaller there 
are only A be found spheroidal grains formed entirely of the 
same enamel. 

Independently of these obvious varieties of structure, pitch- 
stone sometimes gives indications of an internal arrangement, 
which, as in the case of the trap rocks, is only detected on 
wethering . Many of the varieties become of a pure white on 
the surface after exposure to air, scaling off in successive crusts 
that resemble white enamel, as they still retain the vitreous 
aspect and fracture. At the same time the exposed surfaces are 
covered with undulating lines,^ resembling certain varieties of 
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marbled paper, and evidently resulting from some correspond* 

. difference of laminar structure; the lamina most sensible 
^ atmospheric action being thus detected, although invisible 
in the fresh rock. In a further progress to decomposition, 
pitch-stone is at length converted into .a fine clay, forming in 
water a very tenacious paste ; and it appears to be very readily 
acted on by the water, as may be witnessed in Arrau. It does 
not always weather to a white enamel, becoming occasionally 
brown, and more rarely turning into a black powder. Occa- 
sionally it exhibits the kind of bloom seen on a plum, or on 
certain kinds of bottle-glass. 

It must here also be remarked, that notwithstanding its 
vitreous aspect, pitch>stone often contains a great deal of loose 
water, which is easily separated by drying, as in many other 
rocks. In these cases it is tender, but becomes brittle after 
the water has evaporated. 

The lustre of pitch-stone varies exceedingly, according to its 
severed states or varieties; passing from the most perfectly 
vitreous to one scarcely more glossy than that of the finest 
basalt. 

The colours are various, greyish white, pale ochre-yellow, 
brown, olive brown, olive green, dark reddish brown, dark 
bottle-blue, and black. In Scotland the darker colours, and 
the olive greens in particular, are predominant. 

The ordinary transitions of pitch-stone are into chalcedony, 
chert, and semi-opal : it appears also to pass into a substance 
not easy distinguishable from the conchoidal shining jasper 
found among the clay strata that are entangled hi trap or 
volcanic rocks, with which, as I formerly remarked, it appears 
to have been occasionally confounded. The transitions into 
basalt have been already noticed. 

Such is a general sketch of its geological and mineral cha- 
racters, as far as my limited knowledge extends. The more 
minute particulars will be found in the synopsis of varieties. 

It is scarcely necessary to define it, further than to say, that 
in a general way, it is distinguished from all otlier rocks by its 
vitreous or by its resinous aspect; and that it differs from 
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obsidian, with which it possesses, in fed, no affinity or transi- 
tion, by its inferior hardness. For a fuller definition I 
refer to the various systems of mineralogy which are in thd 
hands of every one. 


SYNOPSIS OF PITCHSTONE. 


FIRST DIVISION. Simple. 

A. Amorphous, massive. 

a. With a simple conchoidal fracture. 

b. With a fiat conchoidal fracture. 

c. With a splintery conchoidal fracture. 

d. With^a splintery granular fracture, and of various aspects, 
according to the size of the parts. 

e. With a mixed fracture, the conchoidal being also gra- 
nular. 

f. With a mixed fracture, the large conchoidal presenting a 
minute additionally conchoidal surface. 

g. The conchoidal fracture covered with minute scales, so as 
to give, on a superficial view, a porphyritic aspect. 

B. Concretionary. 

a. Flat, lamellar; the lamellae thick or thin; it even be- 
comes schistose or papery, or fine scaly. 

b. Curved lamellar. 

c. Prismatic ; the prisms simple or jointed ; with plain or 
with curved surfaces. 

d. Columnar; similarly, either simple or jointed: the con- 
cretion is also sometimes partly columnar, and partly prismatic ; 
or has plane and curved sides. 

e. Spheroidal ; large. This is generally combined with the 
columnar. The small spheroidal concretionary, is arranged 
with the^pearl-stones. 
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/. Very imperfectly spheroidal, concretionary; also passes 
into the porphyritic. 

Sometimes different structures are intermixed in the same 
rock, as the columnar and prismatic with the lamellar. The 
lamellar pitch-stone sometimes contains lamellae of chert, or of 
cherty chalcedony, into which it also passes. 


SECOND DIVISION. Porphyritic. 

A. Pitch-stone porphyry of mineralogists. 

u. With distinct crystals of glassy feldspar. 

§. These are sometimes so transparent as to be nearly invisi- 
ble on a fresh fracture. 

6. With distinct crystals of common feldspar. 

With rounded, or shapeless particles of the same. 

d. With imbedded spherules, consisting of a grain of feldspar 
surrounded by a grey enamel, or of the grey enamel alone. 

§. This enamel is sometimes blended with the surrounding 
rock. When the spherules are numerous, this porphyry passes 
into pearl-stone. 

e. With imbedded crystals or grains of quartz, or of quartz 
and feldspar both. 

f. With grains of quartz surrounded by chert, and blending 
with the surrounding rock ; or with grains of chert alone. This 
variety is analogous to d, 

g. Porphyritic ; but the grains, which are chiefly of quartz 
and chert, are further condensed in lamellae, which alternate 
with a slightly porphyritic pitchstone. 


THIRD DIVISION. Concretionary-spheroidal: 
Pearl-stone. 

A. Consisting of simple pitch-stone ; the grains irregular, and 
compressing each other in the manner of coccolite. 
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B. Some, or all of the grains, containing a central substance 
of another kind; pearl-stone porphyry. ’■ 

a. With grains of feldspar, or of feldspar and enamel, or of 
enamel only. 

b. With quartz, or quartz and chert. 

c. With both quartz and feldspar. 

d. With a centra) atom of clay, 


FOURTH DIVISION. Amygdalotda.l. Containing 
imbedded noduUe of another Miner aL 

A. Pitch-stone containing imbedded zeolites. 

§. As yet this variety has occurred only in Baffin's Bay. 

§. The colours of pitchstone are various. They are princi- 
pally dull white, pale ochre, pink, pale green, greenish grey, 
ochre yellow, ochre red, yellow brown, fawn colour, red brown, 
greenish brown, olives of various hues down to blackish green, 
dark blue, and black. These colours are sometimes also inter- 
mixed ; and thus, pale and dark green, or pale and dark grey, 
are interlaminated, producing a striped surface. The colours of 
pearl-stone are much more limited, possibly because the sub- 
stance is more rare. Those of the porphyritic varieties are 
numerous, as tliis rock is more frequently porphyritic than 
simple. 

§. As the porphyritic varieties may possess any of the modir 
fications of the simple rock as a base, many additional aspects 
result from this caiisTe. 

§, Besides the passage into chert and cherty chalcedony 
already noticed, pitchstone passes into basalt, and, as is sup- 
posed, into opal and semi-opal. In the passage to chert, it is 
sometimes found to contain minute grains or particles of chal- 
cedony, discernible only by the lens. This variety often pos- 
sesses a remarkable spheroidal concretionary structure, which, 
was mentioned in a preceding part of this communication. 
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ARTii^VIL A Tramlaiioii of Rev’s Essays on the CaU 
Mination of Metals^ 8cc. 

[Communicated by John George Chiioren, Esq. F. R. S., ^ c .] 
Continned from Vol. XI. p. 271. 

jgsSAV XL 

Air is rendered heavier by the separation of its lighter parts. 

In discussing the third method by which air becomes 
heavier, namely, by the separation of its lighter parts, I begin 
will^ this incontrovertible truth, that if from any ^ thing its 
lighter parts be taken away, the remainder will be heavier ; I 
do not say that it will be heavier than the whole original quan« 
tity, but than a portion of it equal in bulk to the remainder. 
Separate the silver which that knave of a goldsmith mixed 
with the gold in King Hiero’s crown, the remaining gold will 
be heavier than an equal portion of the entire crown ; what in 
this case you do by art, nature effects by her industry, having 
no other tool but heat, which serves her worthily in the work. 
Observe the preparers of salt, who receive the sea water into 
their pans, through canals ; they know that the sun’s heat subtil- 
izing the water, will sublime it into air, leaving them the salt, the 
heavier part, at the bottom. The alchymist, true ape of nature, 
desirous to imitate her, places his infusion of rhubarb over a chaf- 
ing dish, that the liquor exhaling the extract may remain behind. 
But if he want that part, which being subtilized, flies off, he 
stops it by the way, (sly fellow as he is) ( Cauieleux qu^il esty) 
by means of the heat which he applies to his alembic. By 
this scheme he obtains the brandy, which is lighter than the 
wine, from which it rises, and the wine lighter than the leds re- 
maining after the whole distillation. In this manner heat i&ts 
on all sorts of liquors, rarefying some parts, thickening others, 
and always separating them by the difference it occasions in 
their respective weights, (par peser plus ou mains.) It pro- 
duces the same effects on air; to observe which, turn your 
face, 1 beg, towards that plain over which the sun has all the 
day darted his rays. You think, 1 wager, that the air which is 
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in immediate contact with it, is lighter than it was in the morn- 
ing? just the reverse; it is much thicker, and consequently 
heavier ; for how can the heat have subtilized the air, without 
having caused it to ascend, and how have caused it to ascend 
without the descent of. a heavier ? Nothing rises by its own 
power, it is the falling down of an<^her body which pushes it 
up. Doubtless it has separated the most subtle, and raised it 
on high, leaving the heavier below, as happens in the distilla- 
tion of liquors. But if this argument do not convince you of 
the thickening and increased weight of this heated air, at least 
believe th^ evidence of your own senses. I undertake to nuke 
you feel that it is so by the touch of your hand, and-'see it with 
your eyes. Now, whilst it is mid-day, do you not feel the air 
warmer to the touch, than it was a quarter of an hour after sun- 
rise ? It is not however that the sun has imparted a higher de- 
gree of heat to it, since that never varies,"and it disperses it at 
a constant rate within the sphere of its activity; for in like man- 
ner as its rays transpierced the air without resistance, and com- 
municated all its light to it in a moment, so did it communU 
cate its heat, which has not itself increased, though its action 
is greater, from the greater density of the matter it acts 
on; for the more subtle parts being gradually raised up, 
the others remain below in greater number, and more 
united in the self-same place; and from this greater union 
comes this greater action. This may be made clearer by 
considering the nature of elementary fire, which although hot 
in the utmost degree, nevertheless does not burn, in conse- 
quence of its extreme rarity, but red-hot iron burns violently^ 
not that it is hotter (for how can its heat exceed the utmost de- 
gree) but because it is denser, containing more parts in an equal 
splice^ So much for the touch, let us proceed to the other 
sense. When the sun began this morning to send its rays on 
the horizon, the air, by its subtlety, was wholly invisible ; but 
now do you not see how it trembles over the furrows ? It is 
because it is thicker, and has acquired more body that it is in 
some measure visible to you. Thus, 1 think, I have sufficiently 
acquitted myself of my promise ; but it is fit that I sliould go a 
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step further^ and add^ that if jthe simple heat of the sun thus 
thicken our lower air, and make it heavier, driving upwards its 
more subtle parts, and keeping the denser and more solid 
(drues) belowv what will not the vehement and long-continued 
heat from the mouth of a red-hot furnace elFect? A quantity 
of brandy placed over it in a vessel will disappear, common 
water, and all sorts of liquors, will exhale in a few hours. The 
air nevertheless will remain there, (there being no other body 
to fill its place) but it will be an air of the utmost possible den- 
sity and weight; an ajr, as I may say, no longer air, but that 
ha^ost its nature, having changed its subtle fluidity /or a vis- 
cid grossness, ( gromireti visqueuse.) For the violence of the 
fire, subtilizing all the air that comes near it, will drive an im- 
mense quantity of it to a distance, leaving around itself, of this 
immense quantity, only a kind of dregs, which from its gluti- 
nous weight cannot fly off. 


Essay XIL 

Fire, hy its heat, can thicken homogeneous Bodies, 

1 know not what fatal calamity has seized the sciences, that 
when an error has arisen in them, and they are, as it were, inured 
to it by time, their professors will not endure its abatement. The 
doctrine of the preceding essay has already been taken in dudgeon, 
(JbrtnaUsejQxxd it has been objected to me, that since fire thickens 
heterogeneous bodies, by separating their more subtle parts, as 
being of a different nature, it cannot do the same with homo- 
geneous bodies, inasmuch as it acts uniformly on all their parts, 
and has no other action than that of distending and dilating 
them equally ; so that, on this account, air^cannot be thickaped 
and made heavy by the force of heat. I recognise this doc- 
trine, (thus opposed to my belief,) as derived from the school 
of philosophers, whom I honour for their great insight into 
nature ; but I frankly avow, that 1 have never sworn by the 
words of any of them. If truth be with them, I receive it;— 
if not, 1 seek it elsewhere. Let us sec if they have met with it 
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in this matter. Homogeneous bodies, they say, are those 
whose parts are all of the same nature, or which have the 
same name and definition as the whole. I certainly agree that 
fire acting on such bodies, does, of its own accord and nature, 
C de soy el par sa nature J dilate them f but reason teaches 
me, and experience confirms it, that^^y accident, as we say, and 
in consequence of the subtilization and separation of some 
parts, the others remain thick and heavy. If that be denied 
me, and the aforesaid doctrine must be rigorously investigated, 
as if fire, neither by itself nor by* accident, could thicken hon^- 
geneous bodies, I challenge it as false, and could bring forward 
a cloud of instances to the encounter ; but the courteous reader, 
for whom I labour, will be contented with a few. 

Vitriol is a homogeneous body, for its parts have the same 
name and definition as the whole. Now, if this be put in a 
retort, fire so acts upon it, that it shews us separately its 
phlegm, its oil, and its colcothar, parts which differ in thick- 
ness and weight. Turpentine is a homogeneous body, the 
smallest part being no less turpentine than the whole mass ; if 
this be put in an alembic, fire, by its action, dilates some of 
its parts, and thickens others, separating its water, spirit, oil 
and colophony, whose difference in respect of weight ^and 
subtlety is notorious. I have already spoken of wine, (also a 
homogeneous body,) which fire, displaying its powers on it in 
distillation, extends and dilates till it extracts its brandy 
and weak wsLter (eau petite, J as it is called; and the residuum 
is thicker in proportion to the quantity of this water or phlegm 
that has been drawn off. But why do I take the trouble to bring 
forward these examples, since it is evident, that from all such 
bodies, salt, sulphur, and mercury, parts which sensibly differ 
in teniSty and weight are extracted by the help of fire ; it is 
not true, therefore, that fire dilates all their parts equally. I 
well foresee that some will endeavour to evade this, by saying 
that the instances I propose are of compound bodies, and 
that it would be otherwise with those that are simple. Yet, 
forsooth, h^ve I proved the falsity of this maxim, taken, as 
they lay it down, in its general sense, and extended to all ho- 



58 


Translation of Key’s Essays, 

BDOgeoeous bodies. But let us see if it be more consistent vrith 
trath when applied to simple bodies^ 

Essay XIIL 
Fire thicken Wc^er, 

Watery unquestionably, is a simple body, and it is equally 
certahiy that fire acting on it, dilates some of its parts, and 
thickeni o&ers ; albeit, as rfaave said already, ^e first action 
ii^oper and natural to it, and the second accidental. Pour a 
barrel of water into an alembic^ heat it acc6rding to* the rules of 
art, and draw off first a gallon (po^) of it. It is certain that the 
water of this gallon will be more subtile th&n that which you 
put into the alembic. If any one stimulated by the desire of 
contradiction deny' it, let him be refuted by the chemists ; who 
not being able to make their extracts conveniently with common 
wat^, are accustomed to use distilled water or dew, (which is 
nothing else than water passed through the great alembic of 
nature,) for such water being more subtle, better penetrates 
the substance of the simples, and more readily draws out their, 
virtues and tinctures. Moreover, its greater, diuretic effects, 
and its less weight, (the inseparable companion of a less degree 
of thickness), give ample proof of the truth of my assertion. 
But if the water of this gallon be more subtle than the water 
put into the alembic, that which remains must be thicker, 
inasmuch as a thickening is a necessary consequence of the 
separation of the subtle part. This will be more evident if 
you continue the distillation ; for, drawing off gallon after 
gallon, till no more remains, the last will be sensibly heavier 
and thicker than the first; and this sensible diffeli^]|||pe will 
ensue by small, but imperceptible, degrees, from the first to the 
second, from the second to the third, and so on consecutively 
to the last. Nor will this difference be only from gallon to 
gallon, but from glass to glass, indeed, from drop to drop ; 
for since the two extreme drops must manifestly differ in thick- 
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ness and weight, this difference must continually be increasing 
from the beginning to the end, by the increase of the number of 
drops arising from the distillation. From this it appears, that, 
as in heterogeneous bodies, fire separates the parts that are of 
different natures, so in homogeneous bodies, it disjoins the parts 
which differ in tenuity, and then weight assumes the office of 
giving them rank, and of assigning to each its place, espe- 
daily in fluids, the heaviest portions of which, always gaia 
the bottom, making their way through those that are lesa so, 
and necessarily falling down in them. So that if all 
water that 'could distil from the above-mentioned pipe, fell 
in order into a tube of sufficient length, and of the size of 
a quill, it is credible, that the second drop would sink 
ill the first, and the third in these two, and so consecu- 
tively to the last, which being the heaviest, would pass 
through all that preceded it, occupying^the lowest place; 
so that the drop which sought the first, would, at the end, 
find itself in the highest place. Now, although, this con- 
tinual traversing occasions some degree of mixture to the parts, 
yet would it not be such, but that the distinction in weight 
of the high and low portions would always be very discernible. 
But as we cannot see this sinking of the drops by the eye, if 
any one call it in question, let him apply and dexterously join 
the mouth of one phial full of water to the mouth of a similar 
phial full of claret wine, and he will behold a similar thing; for 
the water being the heavier, will descend into the lower [^ial 
through the wine, manifestly forcing it to mount into the upper. 
Does not the wine itself arrange its more subtle parts at the 
upper part of the barrel, and its grosser atthebq^m, by means 
of the weight of one than of the other ? 

The common people think also, and not without reason, that 
the first glass we pour out of the gallon is more subtle and 
vaporous than the following. This difference observed in so 
small a vessel might lead some to imagine, that if we were to 
make a tube only an inch wide, and several toises in length, fill 
it with wine and leave it for some time at rest, the upper por- 
tion, if not absolute brandy, would come very near it in tenuity 
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and efficacy. A pretty invention, certainly, to draw off brandy 
without fire, if the fact be so, (si la chose allait ainsi\) and the 
difficulty of making the instrument did not prevent the use of 
it. AU these observations serve me as a bridge to pass to this 
general assertion, that in all fluids, as well compound as simple 
or elementary, the upper parts always differ in subtlety and 
weight from the lower ; and that this difference is distinguished 
by as many degrees as their matter is divisible by their height 
into distinct parts: ao that if we conceive a line drawn from the 
Ipwest part of one of the fluid elements (as air) to its highest 
Surface, just so many degrees of weight and subtlelly will there 
be in that element, as the line can be divided intb different 
parts, (I mean materially to avoid sophistry,) and the upper 
part of all will always be thinner and lighter than the second, the 
second than the third, and so on to the end. For to attribute 
to all the parts of each element the same body, {corpulence) is to 
belie our sense, which compels us to consider air (for instance) 
more subtle at the summit of a mountain, than in the plain at 
its foot. And, in like manner, when the heat of the sun, or of 
our fire, subtilizes it here below, it mounts on high, unques- 
tionably, till it meets with its like, according to the degree of 
subtlety it has acquired. Besides, if this equality prevailed 
through the whole elements, there would be no reason why one 
portion of it should be below, and one above, when the air is 
calm. For to commit that to chance and hazard, would be to 
shock the incomparable wisdom of the Author of nature, who 
has made nothing in it without number, weight, and measure ; 
and has established such order throughout, that nothing happens 
fortuitously and without cause. I conclude, therefore, that this 
arrangement is derived from weight, and no otherwise. ^ But to 
conclude this essay, I say that every one may now see that fire 
acting on the simple body, water, does not equally distend all 
its parts, but by dilating some it separates them, whence follows 
the thickening of others. Thus the maxim in dispute is not 
true. But it will be said this must be shewn of air, on which 
the pivot of the controversy turns. That is their last refuge, 
and 1 proceed to deprive them of that. 
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Essat XIV. 

^ Fire can thicken Air. 

The reasons discussed in the 11th Essay, are sufficient to 
satisfy an unprejudiced mind that fire heating air subtilizes and 
separates some of its parts, and that jthis separation is neces- 
safily followed by the thickening and increase of weight of the 
others. But since this truth is obstinately contested, in order 
to exhibit it more clearly, I demand that a laboratory be pre« 
pared for m^ in the region of elementary fire, adjoining that of 
air, and in it I will shew them ocularly what they are unwilling 
to believe. For as the vessels which we here call empty are 
nevertheless full of air, so will they be there full of fire. And 
since when we pour v/ater into an alembic, the previously- 
enclosed air is expelled, so will fire give place to the air which 
in that region shall be poured into the alembic ; and when put 
upon the furnace will distil over drop by drop into the receiver, 
and the first measure of it that is collected will be more subtle 
than the second, the second than the third, and so on to the end. 
What is more, the difference in subtlety and weight between the 
first and last measure will be as perceptible as in those of dis- 
tilled water. Now if any one laugh at my demand, let him know 
that the great Archimedes required, in a like case, that a spot 
should be given him in the region of air where to place his 
engine, and he then promised to lift up the whole earth. (Aof va 
irruy KUi Tijy Not that he supposed that what he 

demanded could be done, (for in the estimation of the wisest 
men he was neither madman nor fool,) but he made it, confident 
in the certainty of his demonstrations, and for clearer evidence 
of the truth of his assertions. My demand too has no other 
object. Whoever would see a thing approaching to this, with- 
out having recourse to an impossibility, let him place an alembic 
of extraordinary dimensions on a furnace, and having fixed a blad- 
der, emptied of its air, to the highest part of the head by a small 
pipe, begin to heat it ; the air of the alembic will then begin to di- 
late, and being no longer retainable in its original space, will rush 
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out and fill the bladder. Let another similar bladder be filled and 
fitted in like manner, and so on to the end. I say that the last 
bladder will be heavier than the first ; whoever doubts it, let 
him make the experiment, proceeding exactly as directed. By 
this train of thought my mind elevates itself to greater things, 
which, however, I shall not mention now, as they are irrelevant 
to this subject, and difficnU not only^fto practise but even to 
understand. I come to another demonstration, by which Are 
truth that I d^nd will be more thw evident (plus que visible,) 
Plant a ciSniioii directly On its breech, its muzzle pointing 
lijpwards, and throw into it a red-hot ball of Ihe^ size of its 
bore. It is certain that the air contained in the cavity of the 
gun is so thin in substance and small in quantity, that the ball, 
in passing, will impress on it its full degree of heat ; notwith- 
standing this, if you pfit your hand into the muzzle, you will 
easily keep it there at first, but in a short time you will be 
unable to do so ; not that the air has increased in heat, for it 
will rather hare decreased, as well as the balliwhich gradually 
cools ; but, because being thickened by the separation of the 
more subtle parts of a large quantity of air which will 
rush out quickly, (d’un ahondance d*air, qui sy portera grand 
erre) it will act more powerfully, as I have said elsewhere. 
In the second place, the air which will be seen trembling above 
the muzzle of the gun, (which does not take place at first,) 
compels Us to confess, that it is thickened ; for, it cannot be 
said that these are vapours or exhalations rising from the gun, 
for every thing about it is too dry and solid to suffer the escape 
of any of its own substance. Thirdly, if the air were not 
thickened above the muzzle it would not render Uie objects 
beyond it, seen through it, confused. Nor can my opponents 
excuse their disbelief on account of the tremulous .motion 
(brandillement) of the air, since I distinctly see that lady's 
beauties through the air, which she agitates with her fan, and 
also all sorts of objects through an atmosphere violently dis- 
turbed by the north wind, when it blows and whistles bois- 
terously. Lastly, if a flock of wool much extended (esparpUlf) 
be placed over the muzzle of the gun, it will not descend; and. 
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if it be pushed some distance into the mouth, it will suddenly 
rise up again, which would assuredly not happen if the air 
were not thicker than on (d Vescart) one side of the cannon 
where the flock of wool descends readily. These reasons 
though not gross, are nevertheless so palpable that they must 
convince every one that heat has thickened the air just above 
the muzzle of the gun. But if it has thickened it before the 
mouth, what, 1 pray must it have done at the bottom of the 

bore next the ball? Unquestionably when that comes out 
after it is cold, you will see it more inclining to a whitish hue 
than before^ it was heated red, as if the thickened and adhe- 
sive air gave it that colour, which in time tarnishes and wears 
ofi*, especially in a damp place, since the surrounding air, 
moistening that which adheres to the ball, reduces it to its ori- 
ginal state. By way of dessert I will serve up one remark to 
the reader, which perhaps will, be to his taste. They who 
worthily practise medicine are sometimes called in to visit an 
asthmatic patient, who panting in bed in a hot chamber, fetches 
lii^ breath with great difficulty, which the physicians observing, 
they have the window thrown open, conduct the patient to it, 
and make him inhale the outer air, to his great relief. If you 
ask these gentlemen whence the sick man receives so imme- 
diate comfort, they will tell you, it is because the air of the 
chamber being too hot cannot furnish that necessary refresh- 
ment to the heart, which the external air by its coolness, af- 
fords. But gentlemen, my honoured colleagues, having unde- 
ceived myself on this point by the preceding meditations, suffer 
me, I pray you, to undeceive you also. It is not the heat of 
the air of the chamber that occasions the panting, as not being 
capable of sufficiently refreshing the heart, but rather it is its 
thickness, which retards its course across the obstruction (Jite- 
rat) of the lungs, so that it cannot furnish the heart regularly 
(d temps) with sufficient matter for the generation of the vital 
spirits, which fresh air being more subtle, can better effect. 
Now, that you may not fancy I advance this without reason^ 
observe the feverish patient who lies in the same chamber, 
whom the confined air sufficiently refreshes, although he has 
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greater need of it ; and, if fever were to come od to the asth« 
matic patient (which you wish for his advantage,) and dissipate 
the matter that closes the vessels of the,, lungs, would not^Ae 
"same air then sufficiently refresh the sick man, now that the 
need of it is increased ? Does not the ^Upe thing happen if 
this clearing of the lungs be affected by^>tfa^ diasulphur, which, 
as you w€l^ know, Q^^Vcpmpoundi|^^'sidp^ pepper, and 
mustard-seed in ‘ quantities. ilpAt thtin must have 

thickened the' air of the chamber, by driving off the more 
subtle parts which some proclaim (ckanie) as so impossible. 
1 already perceive that to elude the force of so mqpy reasons 
and experimeSSts, I shall be told that the instances I have pro- 
duced, may indeed be proved in our gross and impure arr, but 
that it would be otherwise in pure air if such can be found in 
nature: and, certainly 1 desire nothing better to induce me to 
cry victory. For what ? do they believe that I imagine the 
Sieur Brun and the rest, who have found the increase of weight 
in qiiestion, ^have obtained a purer air by bills of exchange 
from beyond the confines of nature ? 

(To be continued.) 

* 

^ 

’■'41 

Art. VI [I. A further Inquiry into the Nature of the Pro- 
dtmU of the slow Combustion of Ether. By J. F. 

FJI.S. md M.R.I. 

Shortly after the publication of my first paper* upon the 
acid discovered by Sir Humphry Davy during his researches 
into the nature of flame, it was suggested In me by my frii^ 
Mr. Richard Phillips, that most of the propevtics of:;ffia<isalts 
described by me, as well as the equivalent number of the acid 
derived from their analysis, agreed very closely with those of 
the acetic acid. Although 1 must own that at the time I 
thought the evidence sufficiently conclusive against their iden- 
tity, yet with the promise of his assistance 1 willingly undertook 
a further series of experiments upon the subject. The results 
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t shall now as concisely as. possible describe, as being in them- 
selves interesting, and as famishing rather a curious anecdote 
of progress of the^ investigation. 

I prepared a large quantity of the acid from sulphuric ether 
in the manner described in my former paper, making use of a 
lamp with three burners, tvhich greatly accelerated the opera- 
tion. The first^j^diicl;.! rectified by^^t^g off from it at a 
low heat bne-thitd^of th'fe quantity. This I did, to get rid of 
any ether with which it might have been contaminatedyto the 
influence of which Mr. Phillips seemed to think some of the 
singular resvlts which I had before obtained, might have been 
owing. ^ 

The liquor condensed from this distillation had not the 
slightest smell of sulphuric ether. It was inflammable, and 
burned with a pale blue flame, leaving but a small taste- 
less fluid residue. The spirit had a pungent, suffocating 
smell, and its taste was hot and rather acrid. It did not 
change the colour of Hiiiius. It evaporated wiAout leaving 
any residue, with a very gentle heat. Neither water, alcohol, 
nor ether produced any change in its appearance. When 
dropped into the solutions of muriate of gold and nitrate of 
silver, and war|#ed, it produced no precipitation of those 
.'jnetals. 

jjhe aeid thus purified was intensely sour, of a peculiar 
pii^lllt smell, which when received into the lungs, produced 
great iferitation. Some pure acetic acid was procured, with 
which a small quantity of sulphuric ether was mixed, and with 
the two the following comparative experiments were made, with 
tlilliassistance of Mr. Phillips in his laboratory : 

fixWi- solution of the muriate of gold was put into 

a test-tube, with a quantity of the acid : upon the appli- 

cation of a very gentle heat the mixture became turbid, and 
appeared green by transmitted light. The gold was instan- 
taneously reduced, and completely coated the inside of the 
glass. Some of the mixture of acetic acid and ether was 
likewise dropped into muriate of gold, but no rhange ensued 
even when strongly heated. 

VoL. XTI, 


F 
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Exp. 2. — A little of the acid mixed mih some solution of 
nitrate of silver produced an instantaneous turbidness. The 
mixture appeared blue by transmitted light, and the tube in 
which the experiment was made, was shortly lined with me- 
tallic silver. The mixture of acetic acid and ether produced 
no effect upon some of the same solution. 

£xp. 3.-^Some of the acid Was dropped into a solution 
of muriate of platinum. When heated no change ensued. 
Upon examining the muriate of platinum it was found to be 
very acid. The excess was carefully neutralised with soda, 
when upon treating it as before a violent action^took place, 
some of the liquid was thrown out of the tube, and the whole 
turned intensely black. Upon standing at rest for a few. 
minutes the tube became coated with metallic particles of pla- 
tinum, interspersed with a black powder not of a metallic 
appearance. The acetic acid and ether produced no effect 
upon the neutral solution. 

Exp. 4*-*-Some of the acid was neutralized with carbonate of 
barytes : the solution was set to evaporate with a very gentle 
heat, but it underwent a certain degree of decomposition as it 
became very brown and pasty, and no crystals were obtained 
from it. For the sake of preserving llie acid, the barytes was very 
carefully precipitated by dilute sulphuric acid. The sulphate 
of barytes was separated by the filter. After this process, the 
recovered acid still retained its property of reducing the 
metallic salts. 

Exp. 5. — The acid was saturated with potash, and furnished, 
by very careful evaporation, long prismatic transparent crys- 
tals. Tlic solution of this salt reduced the metallic solution 
with as much ease as the pure acid. No such effect was pro- 
duced by acetate of potash. 

Exp. 6.— Some peroxide of mercury, prepared from nitric, 
acid, was put into a glass with some of the acid, and gently 
warmed. A very bulky white salt was instantly formed, which 
appeared to be nearly, if not wholly, insoluble in water. An 
equal quantity of the peroxide was treated in the same way 
with the mixture of acetic acid and ether, and a perfectly trans- 



of the Slow Combustion of Ether. 67 

parent colourless solution resulted, which was not at all 
altered by heat. 

Exp. 7. — -A quantity of peracetate of mercury was formed 
by dissolving peroxide of mercury, prepared from nitric acid, 
in acetic acid. Into a portion of this solution a small quantity 
of the acid was dropped,. and, upon heating the mixture, an 
instantaneous precipitation of the bulky white salt obtained in 
Exp. 6 took place, in such a quantity that the whole mix- 
ture became solid, and the glass tube in which the experiment 
was made was upset without spilling a drop. It is hardly 
necessary to mention, that no such effect was produced by the 
mixture of acetic acid and ether. 

After these experiments which were often repeated and 
varied in ways which it is unnecessary to detail, we thought 
that the distinct and peculiar nature of the acid formed during 
the slo^jombustion of ether was sufficiently established, and 
Mr. Phillips kindly requests me to state that he had no longer 
a doubt existing in his mind. 

By a curious chance, T had no sooner satisfied others with 
regard to this subject, than I had reason to entertain doubts 
myself upon this very point. Being engaged in following up 
another branch of the subject in my own laboratory, (^tbe object 
of our joint inquiry being considered accomplished,) I had 
occasion to prepare some peracetate of mercury. For this 
purpose I took some peroxide of mercury per se, and put it 
into acetic acid in a gentle heat. To my great surprise instead 
of dissolving entirely as the nitrous red oxide had always done, 
a large quantity of white insoluble salt was formed, exactly 
resembling that obtained in former experiments by the acid 
from ether. 

Something of the true explanation of these apparently con- 
tradictory results soon occurred to me, and I immediately set 
about the following experiment to elucidate the matter. 

Exp. 8. — Some protoxide of mercury was put into acetic 
acid and warmed, a spongy white salt of a silvery micaceous 
appearance was speedily formed, which was nearly insoluble in 
cold water. Some of the same protoxide >vas treated with the 

F2 
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acid from ether, and an exactly similar salt resulted. Both 
products were carefully dried upon filtering paper, and set 
apart. At the end of a few days they were examined : the first 
was wholly unaltered in its appearance, but the second had 
assumed a g^ey hue, and was found| upon examination with a 
lens, to be full of minute globules of revived mercury. 

From hence it would appear that the acid formed during the 
slow combustion of ether is in fact the acetic, but combined 
with some substance of a highly disoxygenising nature, different 
from ether. In this manner we can account for the rapid 
reduction of the metallic oxides in the former experiments, and 
also for the instantaneous change of the soluble peracctate of 
mercury into the insoluble proto-acetate. In the latter case it 
is clear that the disoxygenating substance (whatever its nature 
may be,) took from the oxide of mercury in the jieracetate one 
proportion of its oxygen, and precipitated the salt in the form 
of proto-acetate. 

Upon this view of the subject it would seem to follow that 
the peroxide of mercury formed per se differed from the per- 
oxide formed from nitric acid, in containing either combined 
or .mixed a portion of protoxide. To bring this idea to the 
proof, I proceeded as follows. 

Exp. 9.— Fifty grains of the 7iitric peroxide of mercury (red 
precipitate,) were put into pure muriatic acid. The whole 
dissolved readily, except a slight cloudiness. Fifty grains of 
the peroxide per se were treated in the same manner. A consi- 
derable quantity of grey insoluble matter remained, which being 
separated weighed 0.7 grains. It consisted chiefly of metallic 
mercury in a state of minute division, mixed with a very small 
portion of calomel. The quantity of this latter indicated, con- 
trary to my expectation, but a very minute proportion of pro- 
toxide, but it is obvious that the metallic mercury during 
the process of solution in the acetic acid, combined with one 
proportion of the oxygen of the peroxide, forming thereby pro- 
toxide both by composition and decomposition. Why this 
should happen during the action of the acetic, and not during 
die action of the muriatic acid, is not perhaps at the first view 
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of the subject quite clear, but 1 think upon consideration may 
be satisfactorily explained. In the former, a predisposing affi- 
nity exists between all the ingredients obviously tending to 
such an arrangement, resulting from the combined attraction of 
the mercury for oxygen, and of the acetic acid for the pro- 
toxide, but in the latter no such predisposing force can exist. 
■When muriatic acid is put to the mixture of mercury and per- 
oxide, a double decomposition takes place ; the two propor- 
tions of oxygen in the oxide combine with two proportions of 
hydrogen derived from the acid, and water and a bichloride are 
formed, tKe metallic mercury remaining untouched: for, al- 
though we can readily enough conceive in the former instance 
that the play of affinities should produce the permanent ar- 
rangement of the proto-acetate of mercury, it is impossible 
to imagine that any predisposing affinity should determine the 
composition of protoxide of mercury, and at the same time 
its decomposition, as must have been the case if protochloride 
of mercury had been formed from the mixture of metal and per- 
oxide ; that is to say, protoxide of mercury must have been 
formed by the action of the metallic mercury upon the peroxide, 
merely for the purpose of being again decomposed by the 
agency of the acid, the wliole arrangement being determined 
by the affinity of two substances wdiich in point of fact did not 
exist. 

I believe that it is the general opinion that the red preci- 
pitate is a more impure preparation of the peroxide of mercury 
than the oxide j)er se ; but these experiments would seem to 
prove the contrary. Certain it is, that in medicine the former, 
which is of very low price, is not considered to answer the 
same purposes as the latter, wliich is a costly drug. Might 
not a due mixture of metallic mercury with the former assimi- 
late the properties of the two ? It is right to mention that the 
oxides which 1 employed were obtained from Messrs. Allen 
and Co. Plough-court, the accuracy of whose preparations arc 
well known. 

But to return to the immediate object of this paper. I rn 
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deavoured in various ways to separate the acetic acid, formed 
during the slow combustion of sulphuric ether, from the substance 
with which it appeared to be combined, so as to produce the 
latter in an isolated state, but without success. It appeared 
to undergo such rapid decomposition when exposed to but a 
moderate heat, that, combined at the same time with the speedy 
decomposition of most of the aceta||ES, 1 cpuld^Aot effect my 
purpose. The salts which I obtained in a crystallized form 
held this substance in combination with them, so that their so- 
lution produced the same effects as the acid of which they were 
composed; It is owing to this circumstance that .most of the 
salts, ^ I described in my former paper, burned with flame, 
and afterwards glowed like a live coal, and the results of the 
analysis which 1 made of the acid by means of the salt of 
barytes and chlorate of potash are explained, and the source of 
the excess of hydrogen clearly demonstrated. Thus the very 
same causes seemed to fix distinctive characters upon tlie lampic 
acid as contributed so long to separate the pyroligneous, the 
formic, and other modifications of the acetic acid. 

Notwithstanding the failure of my endeavours to separate the 
substance of which I was in search, from its combinations I 
am enabled to throw considerable light upon its nature and 
formation by the discovery of an analogous compound, which is 
easily obtained in an isolated form. Tliis compound is pro- 
duced by the slow combustion of nitric ether. 

Exp. 10. — When nitric ether is substituted for sulphuric in 
tlic aphlogistic lamp, the platinum wire glows as readily, but 
the fumes of the former arc of a denser nature than those of the 
latter. They possess a more suffocating and more disagreeable 
smell, aud are more inflammable, so that greater caution is 
requisite in adjusting the wire to prevent their breaking out into 
flame. After the process has been carried on a short time with 
the apparatus described in my former paper, an incrustation 
may be observed forming about the wire, a considerable quantity 
of liquid is condensed in the receiver ; and by continuing the 
process, around the mouth, and upon the top of the alcmoic-head. 
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is deposited' a resinous-looking substance of a bright yellow . 
colour. These products were collected and examined as fol-» 
lows:~ .. - 

Exp. 11. — ^The liquid Was purified from any spirituous or 
etherial mixture by careful . distillation. The fluid condensed 
from this rectification was colourless^ inflammabie> and of a 
pungent very disagreeablersmell. It was not affected by mix- 
ture with water, or alcohol, and did -not affect the colour of 
litmus. The residual liquor was of a bright yellow colour, of 
a hot, acrM, and nauseous taste, and turned litmus paper red. 
Its smell w» suffocating, and very unpleasant. It effected the 
reduction of the metals from their solutions in tlie same way as 
the lampic acid, but even more speedily. It instantly converted 
per-acetatc of mercury into proto-aoetate. 

Exp. 12.— resinous substance was highly inflammable* 
It burned rapidly with a hissing noise and scintillation, leaving 
a very bulky coal, such as is formed by the decomposition of a 
quill or other animal matter. It was soluble both in water and 
alcohol, but very sparingly in ether. Its taste was bitter, 
astringent, and very unpleasant. 

Exp. 13. — ^The solutions of this matter produced the same 
effect upon the metallic salts as the distilled liquid ; and when 
the acid of the latter was neutralised by an alkali, much of the 
resinous substance was obtained by gentle evaporation. 

Exp. 14. — Its vapour, when heated, smelled very strongly of 
ammonia. A small piece of it was placed in a glass tube with 
a piece of turmeric paper, and upon the application of heat, the 
colour of the paper was turned to red. 

Exp. 15. — It did not burn out of the contact of oxygen. 

Exp. 16. — With the assistance of Mr. Faraday, I attempted 
to analyse this curious and interesting substance by means of 
per-oxide of copper. A quantity, weighing 1.8 grains, was 
taken, which was at first rather tough and tenacious. Being 
exposed to a very gentle heat, it lost in weight 0.2 grains, and 
became more bard and brittle. It was then triturated in a 
mortar, and well mixed with a large quantity of per-oxide of 
copper, and exposed to a red heat in an iron tube. The pro- 
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ducts of the decomposition were received over mercury. The 
quantity of gaseous matter, with all corrections made, amounted 
to 7.37 cubic inches. Upoa examining the oxide of copper 
after the operation, it appeared that some of the carbon had 
escaped decomposition. It was, therefore, again triturated and 
mi;i^d in ^ mortar, and returned into the tube. A further 
quantity of gas was thus obtainedi;>^mounting to 0.32 cubic 
inch. This added to the former produce, made the whole 
7.60>. cubic inches. This gaseous matter could not be fired with 
hydrogen, and produced no change in nitric oxide. Lime water 
was copiously precipitated by it. After these preliiOinary trials 
it was found that 6.23 cubic inches were absorbed by potash ; 
and the residue, 1.46 cubic inch, possessed all the negative pro« 
perties of azote. Thus the calculated results of the analysis 
stand 

6.23 inches carbonic acid = 0.79 carbon 
1.46 ditto azote . • . = 0.43 azote 

Loss . . . = 0.38 hydrogen 

1.60 

Now, the nearest definite proportions to these would be 

Grs. 

0.75 carbon 
0.43 azote 
0.34 hydrogen 

1.52 

Or upon the scale of equivalents, 

4 proportions carbon 3.00 


1 ditto azote 1.75 

11 hydrogen 1.37 

Which arc further equivalent to 

4 proportions of sub-carburetted hydrogen, 4.00 
1 proportion ef ammonia .... 2.12 
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To this singular compound, possessed of such distinctive 
cliaracters, it will, no doubt, be deemed right to give a name, 
and I will venture to suggest that Hydro-carburet of Azote, 
will not inappropriately express its composition. 

Exp. 17. — Some solution of muriate of platinum was taken, 
in which all excess of acid was neutralized ca|efully by soda. 
When the solution of bydro-carburet of azote was added to it, 
and gently warmed, a violent action, almost amounting to an 
explosion, took place ; much of the mixture was thrown about, 
and a .very black precipitate was formed. This consisted of 
metalli^platinum, mixed with a large quantity of a deep black 
powder. The latter was separated on a filter, and gently 
warmed, to dry it. It had scarce parted with its moisture when 
it exploded with flame and noise, and nothing was left but 
reduced plenum. 

Exp. 18.—- a small lamp trimmed with nitric ether with the 
wire glowing, was placed under a bell-glass full of atmospheric 
air, and surrounded with water. A great absorption took place, 
amounting to one-fourth, when the lamp was extinguished. 
Upon examining the residual air and the water, the former was 
found to contain a large proportion of nitric oxide, and the latter 
of nitric acid. When nitric ether alone was placed in the same 
situation, an absorption, after some time, took place ; and the 
water contained nitric acid, but no nitric oxide was formed. 
These experiments were repeated, with the same results, after 
having put some pieces of potash into the ether. 

It was with a view of throwing some light upon the changes 
produced in the air by the slow combustion effected by the 
aphlogistic lamp, that the last experiments were instituted ; but 
as this inquiry has led me into a wider field than 1 had at first 
anticipated, and in which I am still engaged, I shall reserve 
this further discussion for a future communication, and shall 
conclude this paper with a brief recapitulation of the principal 
facts established. 

It appears, then, that the acid formed during the slow com- 
bustion of ether is the acetic, but combined with some compound 
of carbon and hydrogen, differing from ether pr alcohol. In 
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the product from aalphuric ether, it is less volatile, and more 
energetic in its action upon oxygenated bodies than ether. 
Owing to its easy decompo8ition,^4t8 point of volatilization, and 
ignoi*ancc of its peculiar affinities, it has not yet been separated 
from its concomitants, and exhibited in a distinct form. 

In the produ^ from nitric ether, this compound proves to be 
a triple combination of carbon, hydrogen, and azote, hitherto 
unknown. Its effects upon metallic oxides appear to be cjuite 
analogous to those of tb^ compound produced from sulphuric 
ether, but it is easily separable from the other products. It 
forms a fulminating combination with platinum. 


A»t. IX. — Oh some new Electro^Magnetical Motions, and 
on the Theory of Magnetism. By M. Faraday, CAe/wica/ 
Assistant in the lioyal Listitution, 

In making an experiment the beginning of last week, to 
ascertain the position of the magnetic needle to the connecting 
wire of a voltaic apparatus, I was led into a series which 
appear to me to give some new views of electro-magneti^ ' 
action, and of magnetism altogether ; and to render more dis-* 
tinct and clear those already taken. After the great men who 
have already experimented on Uic subject, I should have felt 
doubtful that any thing I could do could be new or possess an 
interest, but that the experiments seem to me to reconcile con. 
siderably the opposite opinions dnit are entertained on it. I am 
induced in consequence to publioh this account of them, in the 
hope they will assist in making this important branch of know- 
ledge more perfect. 

The apparatus used was that invented by Dr. Hare of Phi- 
ladelphia, and called by him a calorimotor ; it is in fact a 
single pair of large plates, each having its power heightened by 
the induction of others. Consequently all the positions and 
motions of the needles, poles, ^c., are opposite to those pro- 
duced by an apparatus of several plates ; for, if a current be 
supposed to exist in the connecting wire of a battery from 
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the zinc to the copper, it will be in each connected pair 
of plates from the copper to the zinc; and the wire 1 have 
used is that connection betweeii the two plates of one pair, {n 
the diagrams I may ^ve occasion to subjoin the ends of 
the connecting wire, marked Z and C, are connected with the. 
zinc and copper-plates respectively ; the section^ are all hori- 
zontal and seen from above, and the arrow-heads have been 
used sometimes to mark the pole of needle or magnet which 
points to the north, and sometimes to mark the direction of 
motion ; no difficulty can occur in ascertaining to which of those 
uses an^articular head is applied. 

On placing the wire perpendicularly, and bringing a needle 
towards it to ascertain the attractive and repulsfve positions 
with regard to tlie wire; instead of finding these to be four, one 
attractive and one repulsive, for each pole, I found them to be 
eight, two attractive {ind two repulsive for each pole : thus 
allowing the needle to take its natural position across the wire, 
which is exactly opposite to that pointed out by Oersted for 
the reason before-mentioned, and then drawing the support 
away from the wire slowly, so as to bring the north pole, for 
instance, nearer to it, there is attraction, as is to be expected ; 
but on continuing to make the end of the needle come nearer 
to the wire, repulsion takes place, though the wire still be on 
the same side of the needle. If the wire be on the other side 
of the same pole of the needle, it will repel it when opposite 
to most parts between the centre of motion and the end ; but 
there is a small portion at th^ . ;id where it attracts it. Fig. 1, 
plate hi, shews the positions o' attraction for the north and 
south poles, fig. 2, the positions of repulsion. 

If the wire be made to approach perpendicularly towards one 
pole of the needle, the pole will pass off on one side, in that 
direction which the attraction and repulsion at the extreme 
point of the pole would give ; but, if the wire be continually 
made to approach the centre ef motion, by either the one or 
other side of the needle, the tendency to move in the former 
direction diminishes ; it then becomes null, and the needle 
is quite indiiferciit to the wire ; aud ultimately the motion is 
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reversed, and the needle powerfully endeavours to pass the 
opposite way. 

It is evident from this that the centre of the active portion of 
either limb of the needle, or the true pole, as it may be called, 
is not at the extremity of the needle, but may be represented 
by a point generally in the axis of the needle, at some little dis- 
tance from the end. It was evident, also, that this point had a 
tendency to>revolve round the wire, and necessarily, therefore, 
the wire round this point; and as the same effects in the op- 
posite direction took place with the other pole, it was^ evident 
that each pole had the power of acting on the wire^ by itself, 
and not as any part of the needle, or as cohiiected with the 
opposite pofe. 

By attending to fig. 3, which represents sections of the wire 
in its different positions to the needle, all this will b^ plain ; the 
active poles are represented by two dots, and the arrow-heads 
shew the tendency of the wire in its positions to go round 
these poles. 

Several important conclusions flow from these facts ; such as 
that there is no attraction between the wire and either pole of a 
magnet; that the wire ought to revolve round amagnetic pole, and 
a magnetic pole round the wire ; that both attraction and re- 
pulsion of connecting wires, and probably magnets, aie com- 
pound actions ; that true magnetic poles are centres of action 
induced by the whole bar, ^rc. ^c. Such of these as I have 
been able to confirm by experiment, shall be stated, with their 
proofs. 

The revolution of the wire and the pole round each other 
being the first important thing required to prove the nature of 
the force mutually exerted by them, various means were tried 
to succeed in producing it. The difficulty consisted in making 
a suspension of part of the wire sufficiently delicate for tlie mo- 
tion, and yet affording sufficient mass of matter for contact. 
This was overcome in the following manner : — A piece of brass 
wire had a small button of silver soldered on to its end, a little 
cup was hollowed in the silver, and the inctal being amal- 
gamated, it would then retain a drop of mercury in it, though 
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placed upside down for an upper centre of motion; for a 
lower centre, a similar cup was made of copper, into which a 
little mercury was put; this was placed in ajar of water under 
the former centre. A piece of copper wire was then bent into the 
form of a crank, its ends amalgamated, and the distances being 
arranged, they were placed in the cups. To pre?ent too much 
friction from the weight of the wire on the lower cup, it had 
been passed through a cork duly adjusted in size, and that being 
pushed down on the wire till immersed in the water, the friction 
becaii*e*^yery little, and the wire very mobile yet with good 
contacts ' The plates being then connected with the two cups, 
the apparatus was completed. In this state, a magnetic pole 
being brought to the centre of motion of the crank, the wire 
immediately made an effort to revolve until it struck the mag- 
net, and that being rapidly brought round to the other side, the 
wire again made a revolution, giving evidence that it would 
have gone round continually but for the extension of the magnet 
on the outside* To do away with this impediment, the wire 
and lower metal cup were removed, and a deep basin of mer- 
cury placed beneath ; at the bottom of this was a piece of wax, 
and a small round bar magnet was stuck upright in it, so that one 
pole was about half or three -fourths of an inch above the sur- 
face of the mercury, and directly under the silver cup. A 
straight piece of copper wire, long enough to reach from the 
cup, and dip about half an inch into the mercury, had its ends 
amalgamated, and a small round piece of cork fixed on to one 
of them to make it more buoyant; this being dipped in the 
mercury close beside the magnet, and the other end 
placed under the little cup, the wire remained upright, for the 
adhesion of the cork to the magnet was sufficient for that pur- 
pose, and yet at its lower end had freedom of motion round the 
pole. The connection being now made from the plates to the 
upper cup, and to the mercury below, the wire immediately 
began to revolve round the pole of the magnet, and continued 
to do so as long as the connexion was continued. 

When it was wished to give a large diameter to the circle 
described by the wire, the cork was moved from the magnet, 
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and a little loop of platinum passed round the magnet and wire, 
to prevent them from separating too far. Revolution again 
took place on making the connexion, but more slowly as the 
distance increased. 

The direction in which the wire moved was according to the 
way in which the connexions were made, and to the magnetic pole 
brought into action. When the upper part of the wire was con- 
nected with the zinc, and the lower with the copper plate, the 
motion round the north and south poles of a magnet were as 
in fig. 4 and 6, looking from above ; when the connexioriS'were 
reversed, the motions were in the opposite direcjtion. 

On bringing the magnetic pole from the centre of motion to 
the side of the wire, there was neither attraction nor repulsion ; 
but the wire endeavoured to pass off in a circle, still having the 
pole for its centre, and that either to the one side or the other, 
according to the above law. 

When the pole was on the outside the wire, the wire 
moved in a direction directly contrary to that taken when the 
pole was in the inside; but it did not move far, the endeavour 
was still to go round the polo as a centre, and it only moved till 
that power and the power which retained it in a circle about its 
own axis were equipoised. 

The next object was to make the magnet revolve round the 
wire. This was done by so loading one pole of the smjxll mag- 
net with platinum that the magnet would float upright in a basin 
of mercury, with the other pole above its surface; then con- 
necting the mercury with one plate, and bringing a wire from 
the other perpendicularly into it in another part near the float- 
ing magnet : the upper pole immediately began to revolve round 
the wire, whilst the lower pole being removed away caused no 
interference or counteracting efFcrt. 

The motions were again according to the pole and the con- 
nexions. When the upper part of the wire was in contact with 
the zinc plate, and the lower with the copper, the direction of 
the curve described by the north and south poles were as in 
fig. 6 and 7. When the connexions were reversed, the motions 
were in the opposite directions. 
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Having succeeded thus far, 1 endeavoured to make a wire 
and a magnet revolve on their own axis by preventing the rota- 
tion in a circle round them^ but have not been able to get the 
slightest indications that such can be the case ; nor does it, on 
consideration, appear probable. The motions evidently belong 
to the current, or whatever else it be, that is passing through the 
wire, and not to the wire itself, except as the vehicle of the cur- 
rent. When that current is made a curve by the form of the wire, 
it is easy to conceive how, in revolving, it should take the 
wir ejwit h it; but when the wire is straight, the current may re- 
volve without any motion being communicated to the wire 
through which it passes. 

M. Ampere has shewn that two similar connecting wires, by 
which is meant, having currents in the same direction through 
them, attract each other ; and that two wires having currents in 
opposite directions through them, repel each other ; the attraction 
and repulsion taking place in right lines between them. From 
the attraction of the north pole of a needle on one side the wire 
and of the south on the other, and the repulsion of the poles on 
the opposite sides, Dr, Wollaston called this magnetism verti- 
ginous, and conceived that the phenomena might be explained 
upon the supposition of an electro-magnetic current passing 
round the axis of the conjunctive wire, its direction depending 
upon that of the electric current, and exhibiting north and south 
powers on the opposite sides. It is, indeed, an ascertained 
fact, that the connecting wire has different powers at its opposite 
sides; or rather each power continues all round the wire, the 
direction being the same ; and hence it is evident that the at- 
tractions and repulsions of M. Ampere s wires arc not simple, 
but complicated results. 

A simple case which may be taken of magnetic motion, is the 
circle described by the wire or the pole round each other. If 
a wire be made into a helix, as M. Ampere describes, the 
arrangement is such that all the vertiginous magnetism, as Dr. 
Wollaston has named it, of the one kind, or one side of the wire, 
is concentrated in the axis of the helix, whilst the contrary kind 
is very much diffused, i. e,, the power exerted by a great length 
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of wire to make a pole pass one way rowd it, all tends, to c&try 
that pole to a particular spot, whilst the opposite power is dif« 
fused and much weakened in its action on any one pole. Hence 
the power on one side of the wire is very much concentrated, and 
its particular effects brought out strongly, whilst that on the other 
is rendered insensible. A means is thus obtained of separating, 
as it were, the one power from the other : but when this is done, 
and we examine the end of the helix, it is foui^ 
semble^a magnetic pole ; the power is concentrated 
mity of the helix ; it attracts or repels one pole in all directions ; 
and I fiqd that it causes the revolution of the connecting wire 
round it> Jnstas a magnetic pole does. Hence k jasLy,^ for the 
presentj" be considered identical with a magnetic pole; and I 
think that the experimental evidence of the ensuing pages 
will much strengthen that opinion. 

Assuming, then, that the pole of a magnetic needle presents 
us with the properties of one side of the wire, the phenomena it 
presents with the wire itself, offers us a means of analysis which, 
probably, if well pursued, will give us a much more intimate 
knowledge of the state of the powers active in magnets. When 
it is placed near the wire, always assuming the latter to con^ 
nected with the battery, it is made to revolve round it, passiiig^ 
towards that side by which it is attracted, and fi^om that side by ^ 
which it is repelled, i. c., tlic pole is at once attracted and re- 
pelled by equal powers, and therefore neither recedes dr ap- 
proaches; but the powers being from opposite sides of the 
wire, the pole in its double effort to recede from one side and 
approach the other revolves in the circle, that circle being evi- 
dently decided by the particular pole and state of the wire, and 
d<^!:icible from the law before mentioned. 

The phenomena presented by the approximation of one pole 
to two or more wires, or two poles to one or more wires, offer 
many illustrations of this double action, and will lead to more 
correct views of the magnet. These experiments are easily 
made by loading a needle with platinum at one pole, tliat the 
other may float above mercury, or by almost floating a small 
magnetic needle by cork in a basin of water, at the bottom of 
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which ift some mercury with which to connect the wires. In 
describing them I shall refrain from entering into all their vari- 
ations, or pursuing them to such conclusions as are not directly 
important. 

Two similar wires, Ampere has shewn, attract each other ; and 
Sir H. ^Davy has shewn that the filings adhering to them attract 
from .'Qtfte t o another on the same side. They are in that 
^hich the nol^h and south influence of the different 
wires aio^t each other. They seem also to neutralise each 
^ot^ysMC^' the parts that face, for the magnetic pole is quite 
inactive between them, but if put close together, it moves 
round the outside of both, circulating round them'^^S round 
one wire, and their influences being"' in the same directibm 
the greatest effect is found to be at the farther outside sur- 
faces of the wires. If several similar wires be put togetlier, 
side by side like a ribbon, the result is the same, and the 
needle revolves round them all ; the internal wires appear to 
lose part of their force, which is carried on towards the 
extreme wire in opposite directions, so that the floating pole 
is accelerated in its motion as it passes by the edges that they 
form. If, in place of a ribbon of parallel wires, a slip of metal 
be used, the efiect is the same, and the edges act as if they 
contained in a concentrated state the power that belonged to the 
inner portion of the slip. In this way we procure the means 
of removing, as it were, in that direction, the two sides of the wire 
from each other. 

If two wires in opposite states be arranged parallel to each 
other, and the pole be brought near them, it will circulate 
round either of them in obedience to the law laid down ; but 
as the wires have opposite currents, it moves in opposite direc- 
tions round the two, so that when equidistant from them, 
the pole is propelled in a right line perpendicular to the 
line which joins them, either receding or approaching; and 
if it approaches, passing between and then receding : hence 
it exhibits the curious appearance of being first attracted by 
the two wires, and afterwards repelled. (Fig. 8.) If the coii- 

VoL. Xll. G 
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nexion with both wires be inverted, or if the pole be changed, 
the line it describes is in the opposite direction. If these 
two opposite currents be made by bending a piece of silked 
wire parallel to itself, fig. 9, it, when connected with the 
apparatus, becomes a curious magnet ; with the north pole, for 
instance, it attracts powerfully on one side at the line between 
the two currents, but repels strongly to the right or left ; whilst 
on the other side the line repels the ndrth pole, but attracts it 
strongly to the right or left. With the south,pole the attrac- 
tions and repulsions are reversed. 

When both poles of the needle were allowed to come int'O " 
action on the wire or wires, the effects were in abcotdance with 
those described. When a magnetic needle was floated on 
water, and the perpendicular wire brought towards it, the 
needle turned round more or less, until it took a direction per- 
pendicular to, and across the wire, the poles being in such 
positions that either of them alone would revolve round the 
wire in a circle proceeding by the side to which it had gone, 
according to the law before stated. The needle tlicn approaches 
to the wire, its centre (not either pole) going in a direct line 
towards it. If the wire be then lifted up and put down on the 
other side the needle, the needle passes on in the same line 
receding from the wire, so that the wire seems here to be 
both attractive and repulsive of the needle. This effect will be 
readily understood from fig. 10, where the poles and direction 
of the wire is not marked, because they arc the same as before. 
If either be reversed, the others reverse themselves. The 
experiment is analogous to the one described above ; there the 
pole passed between two dissimilar wires, here the wire between 
two dissimilar poles. 

If two dissimilar wires be used, and the magnet have both 
poles active, it is repelled, turned round, or is attracted in 
various ways, until it settles across between the two wires ; 
all its motions being easily reducible to those impressed 
on the poles by the wires, both wires and both poles being 
active in giving that position. Then if it happens not to be 
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midway between the two, or they are not of equal power, it goes 
slowly towarde one of them, and acts with it just as with the 
single wire of the last paragraph. 

Fig. 11 and 12 exhibit more distinctly the direction of the 
forces which influence the poles in passing between two dissi- 
milar wires : flg. 11, when the pole draws up between the wires ; 
fig. 12, the pole thrown out from between them. The poles and 
state of the wire are not marked, because the diagrams illus- 
trate the attraction and repulsion of both poles : for any. parti- 
culaxpole, the connexion of the wires must be accordingly. 

one of the poles be brought purposely near either wire 
in the position in which it appears to attract most strongly, still 
if freedom of motion be given by a little tapping, the needle 
will slip along till it stands midway across the wire. 

A beautiful little apparatus has been made by M. de la 
Rive, to whom I am indebted for one of them, consisting of a 
small voltaic combination floating by a cork ; the ends of the 
little zinc and copper slips come through the cork, and are 
connected above by a piece of silked wire which has been 
wrapped four or five times round a cylinder, and the wires tied 
together with a silk thread so as to form a close helix about one 
inch in diameter. When placed on acidulated water it is very 
obedient to the magnet, and serves admirably to transform, as 
it were, the experiments with straight wires that have been 
mentioned, to the similar ones made with helices. Thus, if a 
magnet be brought near it and level with its axis, the apparatus 
will recede or turn round until that side of the curve next to 
the nearest pole is the side attracted by it. It will then approach 
the pole, pass it, recede from it until it gains the middle of the 
magnet; where it will rest like an equator round it, its motions 
and position being still the same as those before pointed out. 
(Fig. 13.) If brought near cither pole it will still return to the 
centre ; and if purposely placed in the opposite direction at the 
centre of the magnet, it will pass oft' by either pole to which 
it happens to be nearest, being apparently first attracted by 
the pole and afterwards repelled, as is actually the case ; will, 
if any circumstance disturbs its perpendicularity to the magnet, 

G 2 » 
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turn half way round ; and will then p^s on to the magnet 
again, into the position first described. If, instead of passing 
the magnet through the curve, it be held over it ; it stands in 
a plane perpendicular to the magnet, but in an opposite direction 
to the former one. So that a magnet, both within and without 
this curve, causes it to direct. 

♦ 

When the poles of the magnet are brought over this floating 
curve, there are some movements and positions which at first 
appeaci^nomalous, but are by a little attention easily reduci- 
ble to the circular movement of the wire about the ^le. 1, 
do not think it necessary to state them particularly. 

The attractive and repulsive positions of this curve may be seen 
by fig. 13, the curve in the two dotted positions is attracted by 
the poles near them. If the positions be reversed, repulsion 
takes place. 

From the central situation of the magnet in these experiments, 
it may be concluded that a strong and powerful curve or helix 
would suspend a powerful needle in its centre. By making a 
needle almost float on water and putting the . helix over a glass 
tube, this result has in part been obtained. 

In all these magnetic movements between wires and poles, 
those which resemble attraction and repulsion, that is to say, 
those which took place in right lines, required at least cither 
two poles and a wire, or two wires and a pole ; for such as 
appear to exist between the wire and either pole of the battery, 
are deceptive and may be resolved into the circular motion. 
It has been allowed, I believe, by all who have experimented 
on these phenomena, that the similar powers repel and the 
dissimilar powers attract each other; and that, whether 
they exist in the poles of magnets or in the opposite sides 
of conducting wires. This being admitted, the simplest cases 
of magnetic action will be those exerted by the poles of 
helices, for, as they offer the magnetic states of the opposite 
sides of the wire independent, or nearly so, one of the other, 
we are enabled by them to bring into action two of those 
powers only, to the exclusion of the rest ; and, from experiment 
it appears that when the powers are similar, repulsion takes 
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place, and when dissimilar, attraction; so that two cases of 
repulsion and one of attraction are produced by the combination 
of these magnetic powers 

The next cases of magnetic motion, in the order of simplicity, 
are those where three powers are concerned or those produced 
by a pole and a wire. These are the circular motions de- 
scribed in the early part of this paper. They resolve them- 
selves into two, a north pole and the wire round each other, 
and a south pole, and the wire round each other. iThe law 
wljiAh governs these motions has been stated. 

Then follow the actions between two wires, these when simi- 
larly electrified attract as M. Ampere has shewn ; for then the 
opposite sides arc towards each other, and the four powers all 
combine to draw the currents together forming a double at- 
traction; but, when the wires are dissimilar they repel, because, 
then on both sides the wire the same powers are opposed, 
and cause a double repulsion. 

The motions that result from the action of two dissimilar 
poles and a wire next follow : the wire endeavours to describe 
opposite circles round the poles ; consequently, it is carried 
in a line passing through the central part of the needle in which 
they are situated. If the wire is on the side on which the circles 
close together, it is attracted ; if on the opposite side, from 
whence the circles open, it is repelled, fig. 10. 

The motions of a pole with two wires are almost the same 
as the last ; when the wires are dissimilar, the pole endeavours 
to form two opposite circles about the wires ; when it is on that 
side the wires on which the circles meet, it is attracted ; when 
on the side on which they open, it is repelled, figs. 8, 11, 12. 

Finally, the motion between two poles and two dissimilar 
wires, is an instance where several powers combine to produce 
an effect. 

M. Ampere, whilst reasoning on the discovery of M. Oersted, 
was led to the adoption of a theory, by which he endeavoured 
to account for the properties of magnets, by the existence of 

* This is perhaps not strictly true, because, though the opposite powers 
are weakened, they still remain inaction. 
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coacentric currents of electricity in them, ieufiwged round the axis 
of the magnet. Inaupport of this theory, he first formed the spiral 
or helix wire, in which currents could be made to pass nearly 
•perpendicular to, and round the axis of a cylinder. The ends of 
such helices were found, when connected with the voltaic appa- 
ratus to be in opposite magnetic states, and to present the appear- 
ance of poles. Whilst pursuing the mutual action of poles and 
wires, and tracing out the circular movements, it seemed to me 
that information respecting the competency of this theory 
might be gained from an attempt to trace the action- oL,^he 
helix, and compare it with that of the mageiet more rigdr- 
ously than had yet been done ; and to form artificial electro- 
magnets, and analyze natural ones. In doing this, 1 think I 
have so far succeeded as to trace the action of an electro- 
magnetic pole, either in attracting or repelling, to the circulating 
motion before described. 

If three inches of connecting wire be taken, and a magnetic 
pole be allowed to circulate round the middle of it, describing a 
circle of a little less xhan one inch in diameter, it will be moved 
with equal force in all parts of the circle, fig. 14; bend then 
the wire into a circle, leaving that part round which the pole 
revolves perpendicularly, undisturbed, as seen by the dotted 
lines, and make it a condition that the pole be restrained from 
moving out of the circle by a radius. It will immediately be 
evident that the wire now acts very differently on the pole in the 
different parts of the circle it describes. Every part of it will 
be active at the same time on the pole, to make it move through 
the centre of the wire ring, whilst as it passes away from that 
position the powers diverge from it, and it is either removed 
from their action or submitted to opposing ones, until on its 
arriving at the opposite part of the circle it is urged by a very 
small portion indeed of those which moved it before. As it 
continues to go round, its motion is accelerated, the forces 
rapidly gather together on it, until it again reaches the centre of 
the wire ring where they arc at their highest, and afterwards 
diminish as before. Thus the pole is perpetually urged in a 
circle, but with powers constantly changing. If the wire ring 
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be conceived to be 0 |^upied by a plane, then the centre of that 
plane is the spot where the powers are most active on the pole, 
and move it with most force. Now this spot is actually the 
pole of this magnetic apparatus. It seems to have powers over 
the circulating pole, making it approach or attracting it on the 
one side, and making it recede or repelling it on the other, with 
powers varying as the distance ; but its powers are only ap- 
parent, for the force is in the ring, and this spot is merely' the 
place wherathey are most accumulated : and though it j^ems to 
havje opposite powers, namely, those of attracting and repelling; 
/6ithis is merely a consequence of its situation ia the circle, 
the motion being uniform in its direction, and really and truly 
impressed on the pole by its motor, the wire. 

At page 81, it was shewn that two or more similar wires put 
together in a line, acted as omi ; the power being, as it were, ac- 
cumulated towards the extreme wires, by a species of induction 
taking place among them all : and at the same time was noticed 
the similar case of a plate of metal connecting the ends of the ap- 
paratus, its powers being apparently strongest at the edges. 
If, then, a series of concentric rings be placed one inside the 
other, they having the electric current sent through them in the 
same direction ; or if, which is the same thing, a flat spiral of 
silked wire passing from the centre to the circumference be 
formed, and its ends be in connexion with the battery, fig. 15, 
then tlie circle of revolution would still be as in fig. 14, passing 
through the centre of the rings or spiral, but the power would be 
very much increased. Such a spiral, when made, beautifully 
illustrates this fact ; it takes up an enormous quantity of iron 
filings, which approach to the form of cones, so strong is the 
action at the centre ; and its action on the needle by the different 
sides, is ehninently powerful. 

If in place of putting ring within ring, they be placed side 
by side, so as to form a cylinder, or if a helix be made, 
then the same kind of neutralization takes place in the inter- 
mediate wires, and accumulated effect in the extreme ones, 
as before. The line which the pole would now travel, sup- 
posing the inner end of the radius to move over the inner 
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and outer surface of the cylinder, wouI<|i; be through the axie 
of the cylinder round the edge to one side, back up that side, 
and round to the axis, down which it would go, as before. In 
this case the force would probably be greatest at the two ex- 
tremes of the axis of the cylinder, and least at the middle 
distance on the outside. 

Now consider the internal space of die cylinder filled up 
by rings or spirals, all having the currents in the same direc- 
tion : direction and kind of force would be the same, but 

very much strengthened : it would exist in the strongest degree 
down the axis of the mass, because of the circular fprm, anct it 
would have the two sides of the point in the centre of the sim- 
ple ring, which seemed to possess attractive and repulsive powers 
on the pole, removed to the ends of the cylinder ; giving rise to 
two points, apparently distinct in their action, one being at- 
tractive, and the other repulsive, of the poles of a magnet. Now 
conceive that the pole is not confined to a motion about the 
sides of the ring, or the flat spiral, or cylinder, it is evident that 
if placed in the axis of any of them at a proper distance for 
action, it, being impelled by two or more powers in equal circles, 
would move in a right line in the intersection of those circled, 
and approach directly to, or recede from, the points before 
spoken of, giving the appearance of a direct attraction and re- 
pulsion : and if placed out of that axis, it would move towards 
or from the same spot in a curve line, its direction and force 
being determined by the curve lines representing the active 
forces from the portions of wire forming the ends of the cylinder, 
spiral, or ring, and the strength of those forces. 

Thus the phenomena of a helix, or a solid cylinder of 
spiral silked wire, are reduced to the simple revolution of 
the magnetic pole round the connecting wire of the battery, and 
its resemblance to a magnet is so great, that the strongest pre- 
sumption arises in the mind they both owe their powers, as M. 
Ampere has stated , to the same cause. Filings of iron sprinkled on 
paper held over this cylinder, arranged in curved lines passing 
from one end to the other, shewing the path the pole would 
follow, and so they do over a magnet ; the ends attract and re- 
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pel as do those of a and in almost every point do they 

agree. The following experiments will illustrate and confirm 
the truth of these remarks on the action of the ring, helix, or 
cylinder; and will shew in what their actions agree with, and 
differ (for there are differences) from, the action of a magnet. 

A small magnet being nearly floated in water by cork, a ring 
of silked copper wire, fig. 16 , having its ends connected with 
the battery, was brought near its poles in different positions ; 
sometimes the pole was repelled from, sometimes attract!^ into, 
the ring, according to the position of the pole, and the con- 
^h'exlons with the battery. If the wire happened to be opposite to 
the pole, the pole passed sideways, and outwards when it was re- 
pelled, and sideways and inwards when it was attracted ; and on 
entering within the ring and passing through, it moved sideways 
in the opposite direction, endeavouring to go round the wire. 
The actions also presented by M. do la Rivc*s ring are actions 
of this kind, and indeed arc those which best illustrate the re- 
lations between the ring and the pole ; some of them have been 
mentioned, and if referred to, will be found to accord with the 
statement given. 

With a flat spiral the magnetic power was very much 
increased; and when the rings were not continued to the 
centre, the power of the inner edge over the outer was well 
shewn either by the pole of a needle, or iron filings. With the 
latter, the appearance was extremely beautiful and instructive ; 
when laid flat upon a heap of them, they arranged themselves 
in lines, passing through the ring parallel to its axis, and then 
folding up on either side as radii round to the edge, where they 
met ; so that they represented, exactly, the lines which a pole 
would have described round the sides of the rings : and those 
filings which were in the axis of the rings, stood up in perpendi- 
cular filaments, half an inch long and so as to form an actual axis 
to the ring, tending neither one way nor the other, but according 
in their form and arrangement with what has been described ; 
whilst the intermediate portion also formed long threads, bend- 
ing this way and that from the centre, more or less, according as 
they were further from, or nearer to, it. 
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With a helix the phenomena were iq||i^stiiig, because ac- 
cording^ to the view given of the attractions and repulsions, that 
is of the motions toward and from the ends, some conclusions 
should follow, that if found to be true in fact, and to hold also 
with magnets, would go far to prove the identity of the 
two. Thus the end which seems to attract a certain pole on 
the outside, ought to repel it as it were on the inside, and that 
which seems to repel it on the outside, ought to appear to 
attract it on the inside ; u e., that as the motions on the inside 
and outside arc in different directions for the same pole, it 
would move in the one case to and in the other case from the- 
same end of the helix. Some phenomena of this kind have 
been described in explaining figs. 8, 11, 12, and 13 ; others are 
as follows. 

A helix of silked copper wire was made round a glass tube, 
the tube being about an inch in diameter ; the helix was about 
three inches long. A magnetic needle nearly as long was floated 
with cork, so as to move about in water with the slightest 
impulse; the helix being connected with the apparatus and 
put into the water in which the needle lay, its ends ap- 
peared to attract and repel the poles of the needle accoi'ding 
to the laws before-mentioned. But, if that end which at- 
tracted one of the poles of the needle w^as brought near that 
pole, it entered the glass tube, but did not stop just within side 
in the neighbourhood of this pole (as we may call it for the ^ 
moment) of the helix, but passed up the tube, drawing the 
whole needle in, and went to the opposite pole of the helix, 
or the one which on the outside would have repelled it. On 
trying the other pole of the magnet with its corresponding end 
or pole of the helix the same eftcct took place ; the needle- 
pole entered the tube and passed to the other end, taking the 
whole needle into the same position it was in before. 

Thus each end of the helix seemed to attract and repel 
both poles of the needle : but this is only a natural consequence 
from the circulating motion before experimentally demonstrated, 
and each pole would have gone through the helix and round 
on the outside, but for the counteraction of the opposite pole* 
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It has been stated the poles circulate in opposite direc- 
tions round the wires, and they would consequently circulate 
in opposite directions through and round the helix; when, 
therefore, one end of the helix was near that pole, which 
would, according to the law stated, enter it and endeavour to 
go through, it would enter,^ and it would continue its course 
until the other pole, at first at a distance, would be brought 
within action of the helix ; and, when they were both equally 
within the helix and consequently equally acted on^i their 
tendency to go in different directions would counterbalance 
- eaclt other, and the needle would remain motionless. If it 
were possible to separate the two poles from each other, they 
would dart out of each end of the helix, being apparently 
repelled by those parts that before seemed to attract them, as 
is evident from the first and many other experiments. 

By reversing the needle and placing it purposely in the helix 
in that position, the poles of the needle and the corresponding 
poles of the helix as they attract on the outside, are brought 
together on the inside, but both pairs now seem to repel ; and, 
whichever end of the helix the needle happens to be nearest 
to, it will be thrown out at. This motion may be seen to exhibit 
in its passing state, attraction between similar poles, since the 
inner and active pole is drawn towards that end on the inside, 
by which it is thrown off on the outside 

These experiments may be made with the single curve of 
M. de la Rive, in which case it is the wire that moves and 
not the magnet, but as the motions are reciprocal, they may 
be readily anticipated. 

A plate of copper was bent nearly into a cylinder, and its 
edges made to dip into two portions of mercury ; when placed 
ill a current it acted exactly as a helix. 

A soMd cylinder of silked wire was made exactly in fashion 
like a helix, but that one length of the wire served as the 
axis, and the folds were repeated over and over again. This 

* The magnetizing power of the helix is so strong that if the experinu iit 
be made slowly the needle will have its magnetism changed, and the 
result will be fallacious. 
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as well as the former helix» had po|^ the same in every 
respect as to kind as the north and south poles of a mag- 
net; they took up filings, they made the connecting wire 
revolve, they attracted and repelled in four parallel positions 
as is described of common magnets in the first ^ages of this 
paper, and filings sprinkled on paper over them, formed curves 
from one to the other as with magnets ; these lines indicating the 
direction in which a north or south pole would move about 
them. 

Now with respect to the accordance which is found between 
the appearances of a helix or cylinder when in the voltaic 
circuit, and a cylindrical common magnet, or even a regular 
square bar magnet ; it is so great, as at first to leave little 
doubt, that whatever it is that causes the properties of the one, 
also causes the properties of the other, for the one may be 
substituted for the other in, I believe, every magnetical experi. 
ment: and, in the bar magnet, all the effects on a single pole or 
filings, ^c., agree with the notion of a circulation, which if the 
magnet were not solid would pass through its centre, and back 
on the outside. 

The following, however, are differences between the ap- 
pearances of a magnet and those of a helix or cylinder; one 
pole of a magnet attracts the opposite pole of a magnetic 
needle in all directions and positions ; but when the helix is 
held along-side the needle nearly parallel to it, and with oppo- 
site poles together, so that attraction should take place, and 
then the helix be moved on so that the pole of the needle 
gradually comes nearer to the middle of the helix, repulsion 
generally takes place before the pole gets to the middle of the 
helix, and in a situation where with the magnet it would 
be attracted. This is probably occasioned by the want of con- 
tinuity in the sides of the curves or elements of the helix, in 
consequence of which the unity of action which takes place 
in the rings into which a magnet may be considered to be 
divided is interfered with and disturbed. 

Another difference is that the poles, or those spots to which the 
needle points when perpendicular to the end or sides of a magnet 
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or helix, and where A^otive power may be considered perhaps 
as most concentratedns in the helix at the extremity of its axis, 
and not any distance in from the end ; whilst in the most regular 
magnets it is almost always situate in the axis at some distance 
in from the end : a needle pointing perpendicularly towards the 
end of a magnet is in a line with its axis, but perpendicularly 
to the side it points to a spot some distance from the end, whilst 
in the helix, or cylinder, it still pointy to the end. This varia- 
tion is, probably, to be attributed to the distribution of t^e ex- 
citing cause of magnetism in die magnet and helix. In the 
latter, it is necessarily uniform every where, inasmuch as the 
current of electricity is uniform. In the magnet it is probably 
more active in the middle than elsewhere : for as the north pole 
of a magnet brought near a south one increases its activity, and 
that the more as it is nearer, it is fair to infer that the similar 
parts which are actually united in the inner part of the bar, have 
the same power. Thus a piece of soft iron put to one end of a 
horse -shoe magnet, immediately moves the pole towards that 
end ; but if it be then made to touch the other end also, the 
pole moves in the opposite direction, and is weakened ; and it 
moves the farther, and is made weaker as the contact is more 
perfect. The presumption is, that if it were complete, the two 
poles of the magnet would be diffused over die whole of its mass, 
the instrument then exhibiting no attractive or repulsive powers. 
Hence it is not improbable that, caused by some induction, a 
greater accumulation of power taking place in the middle of the 
magnet than at the end, may cause the poles to be inwards, 
•rather than at the extremities. 

A third difference is, that the similar poles of magnets, though 
they repel at most distances, yet when brought very near to- 
gether, attract each other. This power is not strong, but I do 
not believe it is occasioned by the superior strength of one pole 
over the other, since the most equal magnets exert it, and since 
the poles as to their magnetism remain the same, and are 
able to take up as much, if not more, iron filings when together, 
as when separated ; whereas opposite poles, when in contact, do 
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not take up so much. With similar h^isjpoles, this attraction 
does not take place. 

Tile attempts to make magnets resembling the helix and tlie 
flat spirals, have been very unsuccessful. A plate of steel was 
formed into a cylinder and then magnetized, one end was north 
all round, the other south ; but the outside and the inside had 
the same properties, and no pole of a needle would have gone 
up the axis and down the sides, as with the helix, but would 
have jKopped at the dissimilar pole of the needle. Hence it is 
certain, that the rings of which the cylinder may be supposed to 
be formed, arc not in the same state as those of which the helix 
was composed. All attempts to magnetize a flu,t circular plate 
of steel, so as to have one pole in the centre of one side, and 
the other pole in the centre of the opposite side, for the purpose 
of imitating the flat spiral, fig. 15, failed; nothing but an irre- 
gular distribution of the magnetism could be obtained. 

M. Ampere is, I believe, undecided with regard to the size of 
the currents of electricity that are assumed to exist in magnets, 
perpendicular to their axis. In one part of his memoirs they 
are said, I think, to be concentric; but this cannot be the case 
with those of the cylinder magnet, except two be supposed in 
opposite directions, the one on the inside, the other on the out- 
side surface. In another part, I believe, the opinion is advanced 
that they may be exceedingly small ; and it is, perhaps, possible 
to explain the case of the most irregular magnet by theoretically 
bending such small currents in the direction required. 

In the previous attempt to explain some of the elcctro-magnetic 
motions, and to shew the relation between electro and other 
magnets, I have not intended to adopt any theory of the cause 
of magnetism, nor tO oppose any. It appears very probable 
that in the regular bar magnet, the steel, or iron, is in the 
same state as the copper wire of the helix magnet; and, per- 
haps, as M. Ampere supports in his theory, by the same means, 
namely, currents of electricity ; but still other proofs are want- 
ing of the presence of a power like electricity than the magnetic 
effects only. With regard to the opposite sides of the connecting 
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mve, and the powei^, emanating from them, I have merely 
spoken of them as two, to distinguish the one set of effects 
from the other. The high authority of Dr. Wollaston is at- 
tached to the opinion that a single electro-magnetic current 
passing round the axis of the wire in a direction determine(| by 
the position of the voltaic poles, is sufficient to explain all the 
phenomena. 

M. Ampere, who has been engaged so actively in this branch of 
natural philosophy, drew from his theory, the conclusion that a 
circular wire forming part of the connexion between the poles of 
the battery, should be directed by the earth’s magnetism, and 
stand in a plane perpendicular to the magnetic meridian and the 
dipping needle. This result was said to be actually obtained, but 
its accuracy has been questioned, both on theoretical and experi- 
mental grounds. As the magnet directs the wire when in form 
of a curve, and the curve a needle, I endeavoured to repeat the 
experiment, and succeeded in the following manner A voltaic 
combination of two plates Vas formed, which were connected by 
a copper wire, bent into a circular form ; the plates were put into 
a small glass jar with dilute acid, and the jar floated on the sur- 
face of water : being then left to Hsclf in a quiet atmosphere, 
the instrument so arranged itself that the curve was in a plane 
perpendicular to the magnetic meridian ; when moved from this 
position, cither one way or the other, it returned again ; and on 
examining the side of the curve towards the north, it was found 
to be that, which, according to the law already stated, would 
be attracted by a south pole. A voltaic circle made in a silver 
capsule, and mounted with a curve, also produced the same 
effect ; as did likewise, very readily, M. de la Rive’s small ring 
apparatus When placed on acidulated water, the gas liberated 
from the plates prevented its taking up a steady position ; but 
when put into a little floating cell, made out of the neck of a 
Florence flask, the whole readily took the position mentioned 
above, and even vibrated slowly about it. 

As the straight connecting wire is directed by a magnet, there 


* Sec Miscellanea. 
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is every reason to believe that it will the same way with 
the earthy and take a direction perpenmcular to the magnetic 
meridian. It also should act with the magnetic pole of the 
earth, as with the pole of a magnet, and endeavour to circulate 
round it. Theoretically, therefore, a horizontal wire perpendicular 
to t£e magnetic meridian, if connected first in one way with a 
voltaic battery, and then in the opposite way, should have its 
weight altered ; for in the one case it would tend to pass in a 
circle downwards, and in die other upwards. This alteration 
should take place differently in different parts of the ^orld. 
The effect is actually produced by the pole of a magnet, hut I 
have not succeeded in obtaining it, employing only the polarity 
of die earth. 

Sept 11, 1821. 


Art. X. Letter from Dr. Hastings to the Editor, respecting 
tfie Division of the Eighth pair (f Nerves^ 

Sir, 

As the accuracy of my experiments on the par vagum, con- 
tained in a former Number of your Journal^ has been established 
by those since conducted at the Royal Institution, I should 
not add one sentence to what has been already written on the 
subject, had not Mr. Broughton in his reply made personal 
allusions, which compel me to state, 

That my observations were made in consequence of the ac- 
cusation of inaccuracy, brought against me by that gentleman ; 
and that I have again, with great care, compared them with his 
first paper, and can perceive no instance in which they are not 
fully applicable to it. In what part of Mr. Broughton’s first 
paper does he say, that the contents of the stomachs of the 
rabbits operated on, were compared with those of the stomachs of 
healthy rabbits, similarly fed, and killed at the same time ? where 
does he say that the eighth pair of nerves in the dog were found- 
after death divided, or that he took care to place the animal in 
such a situation, that he must have observed it, if it had vomited 
any part of the milk ? where docs he say that he found the 
ends of the nerves uniformly apart from each other? what 
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change does he menti^^in what he calls digested parsley, 
ccpj. change of colour fhnd does he not talk of the chyme of 
the rabbit resembling mucus, and being often found in greatest 
quantity in the cardiac portion of the stomach ? 

I am sorry that the discussion of this question, which 
it has been my wish to divest of all personality, should 
have produced any angry feelings in Mr. Broughton’s mind; 
and remain, 

Sir., Your obedient Servant, 

Ciiahles Hastikos. 

Woreester, July 18^A, 1821. 


Art. XL Meteorological Observations, By J. F. 
Daniell, Esq., F.R.S., and M.R.L 

I HAVE now completed the second year’s observations with 
my hygrometer and the instruments connected with it, and 
propose, in this paper, to give a condensed abstract of their 
results. I have ceased to publish, quarterly, the Meteorological 
Journal at length, from a conviction that its utility, in such a 
state, is very doubtful, and that it would unprofitably occupy 
the room of more important or entertaining matter. Mr. 
Howard, in his late laborious work upon the climate of London, 
hns shewn the proper use to be made of such accumulations of 
facts ; it is only by collecting the means of different seasons, 
thereby neutralizing errors of observation and accidental irre- 
gularities, by arranging them in periods chosen according to the 
induence of particular circumstances, and by carefully collating 
and comparing them, however tedious the operation, that we 
can hope to arrive at certain consequences and useful results 
from the preliminary labour. Many, indeed, appear, at present, 
to be the observers of meteorological phenomena, to judge by 
the registers which regularly contribute their expletive powers 
to every magazine and journal which issue from the press ; but, 
for want of proper direction and concert, their perseverance, it 
is to be feared, is wholly fruitless. The observers themselves 
VoL. XII. " H 
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careljS' attempt to reason upon their obse^^tiona^ and no one will 
ever* be found willing to sacrifice ml time in arranging 
volumes of materialSi when the veryjaccuracy of ihe instruments 
with which they have been collected, may be doubted. But 
v^ho can wonder at this want of co-operation, or to whom shall 
we look to turn this labour into a useful channel, when even 
the correctness of the tables published in the Transactions of 
the.Royal Society, has been publicly called in question by Mr. 
Howard, Mr. Dalton, and Dr. Thomson ? The parade of such 
observations,, when confidence in their care has once been sus- 
pended, is worse than useless ; — it is injurious to science. 

Mr. Howard, in my humble judgment, has done more for the 
advancemeiit of meteorology than all his predecessors or con- 
temporaries, by his careful digest of observations contained in 
his admirable, and, 1 may add, entertaining, work. He has not 
only collected and arranged stores from which all future culti- 
vators of the science must be content to draw, but has traced 
the path of useful application. At an humble distance I shall 
endeavour to tread in his footsteps ; my only motive for holding 
the same course being a wish to establish the use of an instru- 
ment, which my own experience, as well as the acknowledgment 
of others, assure me, is entitled to be considered as a standard. 
Had Mr. Howard followed up the public approbation with which 
he has been pleased to honour my hygrometer by its adoption in 
practice, I should most willingly have surrendered into his abler 
hands the labour of observation ; but as no one has yet under- 
taken to record its indications, 1 shall sedulously, if painfully, 
persevere, although the necessary division of my time is one, 
amongst other causes, which unfit me for the task. 

With regard to the construction of the instrument, 1 have 
made one alteration which facilitates the observation. The con- 
densation ball is now formed of black or other deep-coloured 
glass, and the dew is seen by reflected light, as upon a mirror. 
The most careless person may thus seize the exact moment of 
deposition with certainty ; and, as no previous practice is ne- 
cessary, the improvement may, probably, contribute to render 
it more popular. 
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The form in which I^ve extracted the (A>8eTvationB from mf 

register, the times ofwserving, and the division of the periodt, 

are the first things that require remark. I have constructed 
three tables, which will be found to contain the greater part of 
the results necessary for our purpose. The first is similar to this 
one for the preceding year, published in the tenth volume of the 
Journaly p. 131. It contains the means of the different periods 
in large figures, and extremes in smaller, shewing the range of 
the several instruments in the respective intervals. The division 
of the year is into halves, quarters, and half-quarters, which I 
have found to be convenient and comprehensive. The grouping 
of the quarters represents Autumn, Winter, Spring and Summer; 
and agrees with that adopted by Mr. Howard, except that he 
commences each quarter with the second, instead of the first, 
week of the month. The reasons which he has assigned for de- 
parture from the customary division, are conclusive; mine, which 
was made before I had any knowledge of his work, approaches 
sufficiently near to excuse me from the laborious drudgery (not 
easily appreciated but by those who have undertaken such a 
task,) of recalculating the results. The commencing with Au- 
tumn was accidental. It was with this season that 1 began first 
to observe regularly, and of course at this season the first year 
ended. If this irregularity should be thought inconvenient, 
from the nature of the division, it may be easily rectified, llie 
hours of the day at which the observations are made, are a con- 
sideration of greater moment; they are, nine in the morning, five 
in the afternoon, and eleven at night; very rarely, indeed, vary- 
ing an hour from the appointed time. The maximum and mini- 
mum of temperature, by a register thermometer, may be added 
to these. If the selection of three periods in the day had been 
guided merely by meteorological considerations, I do not mean 
to say that these would have been the most proper ; I think not: 
but it is not a question that is easily determined. They are not, 
however, destitute of peculiar advantages. The first object of 
repeated meteorological observations is to obtain accurate mean 
results. The most proper method of effecting this, even for the 
temperature, where we are assisted by an instrument which 

H » 
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marks the changes in the absence of the observer, is still a sub- 
ject of some dispute. The most we c^^ope for is a near ap- 
proximation. Now the results of the barometer contained in 
the first column of Table 1, and those of the hygrometer in the 
second, third, and fourth columns, must be regarded first as the 
means of the particular hours at which the respective obser- 
vations were made. It is further probable, that the former may 
be taken, without much fear of serious error, as the medium, of 
the ii$rhole 24 hours. No particular known cause tends to pre- 
vent this assumption. But with regard to the latter, very 
diiFerent. Hie fall of the temperature during the night must 
exercise a very important influence upon the atmospheric vapour; 
and therefore the results of the second, third, and fourth 
columns, cannot be received as those of the 24 hours, without 
further inquiry. 

The register thermometer has been the means of our attain- 
ing to a much greater degree of certainty with regard to tem- 
perature than we could ever have hoped to have arrived at by any 
other method. The same instrument will assist us much in our 
present inquiry. By referring to Tab. 3, (which is a table of 
temperature only, and which will be more fully explained here- 
after,) it may be observed that the mean lowest temperature of 
the night is constantly several degrees below the mean consti- 
tuent temperature of the vapour derived from the three before- 
named periods of the day. Now it is obvious, that once during 
the night the constituent temperature of the vapour cannot 
exceed that amount, nor is it at all probable that it should 
fall below it. Speaking from experiment, observation, and 
calculation, I have no doubt that a precipitation of vapour 
takes place during some period of every night in the year. 1 
do not now allude to the deposition of dew from the cold pro- 
duced by radiation, (the amount of which for the whole year 
is likewise shewn by the table of temperature,) but to a preci- 
pitation in the body of the atmosphere itself. In the most 
cloudless nights of the whole year, when the stars are bright, 
and the disc of the moon perfectly sharp and well defined, by 
bringing the hygrometer out of a warm room, it will be found 
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that the point of dep^ion is often three or four degrees above 
the existing temperature of the air ; proving thereby that parti- 
cles of water, though invisible, are floating in the atmosphere* 
The ball of the instrument, being hotter than the surrounding 
medium, forms an atmosphere of vapour, from these round 
itself, of greater density than the general one, and which, con- 
sequently, is precipitated at a higher degree. The notice of 
such an effect is perpetually recurring in my register. Thus 
thenv^we are justified in adding another observation of the 
hygrometer, though indirectly obtained, to the three already 
recorded, by assuming the minimum temperature of the night 
as the minimum temperature of the vapour. The mean of 
these four observations form, I have no doubt, a very near 
approximation to the mean of the whole day. I have calculated 
these results for the last year, and have included the pressure 
of the vapour so corrected in the fifth column of Table 1. The 
constituent temperature of the vapour, corrected for both 
years, is included in the seventh column of Table 3. The dif- 
ference is not so great as might at first be supposed. 

The mean degrees of dryness require correction upon the 
same principle, but in a somewhat different manner. The same 
fourth observation, so obtained, is available for this purpose ; but 
the register-thermometer fiirnibhes us with another datum of im- 
portance to this correction, namely the maximum of heat. I 
have made this the basis of another observation, by assuming the 
medium of the constituent temperature of the vapour found 
by the fore and afternoon experiments, and taking the dif- 
ference of that and the greatest temperature. The degrees of 
dryness, so corrected, are included in the sixth column of 
Table 1. It will be observed that they scarcely differ from 
the former ; so that half the dryness of the day, at its maximum 
heat, may be considered as the average degree of the twenty- 
four hours. 

The same remarks apply, in a great degree, to the amount of 
evaporation contained in the seventh column ; but the correction 
ill this case would be so exceedingly small that I have not 
thought it worth while to calculate it. The method of csti- 
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mating the force of evaporation from thl^esults of the hygro- 
meter appears to me to be fully as correct as that in common 
ns^ and) if any method could be devised of measuring accurately 
the velocityjof the wind, would be infinitely preferable. The ca- 
pacity of the atmosphere for moisture at any given time is mea- 
sured : the rapidity with which that capacity is saturated is 
dependant upon the temperature of the body which yields the 
moistmre. These conditions vary almost ad infinitum. They 
vary on the land and on the water, they vary in sunshine.|^ in 
the shade, they vary as land is more or less clothed with 
vegetation, or as water is more or less deep. The hygrometer 
hi capable of following and appreciating all these changes, but 
the common gauge can only give the amount of evaporation 
from the shallow body of water in the place where it has been 
fixed. After all, the estimation of the mean evaporation from 
the surface of the earth is the most difficult problem of metero* 
logy. From the sea, and other deep bodies of water, whose 
temperature is tolerably equable, the process is pretty regular ; 
but one part of a field exposed to the sun is often yielding 
moisture at the rate of eight or nine grains per minute from a 
circular surface of six inches diameter, while another part is 
ohly yielding one grain and a half. 

The eighth and ninth columns contain the quantity of rain 
and the means of temperature, measured and calculated in the 
usual way. In Table 2, are inserted the meein results of both 
years in small figures, and the general mean in large. My 
great object has been to study facility of comparison, and I 
purpose, if 1 should continue my task, to collate in such a 
table the results of the current year, with the general average of 
all. This average will increase in accuracy as we proceed, and 
will, in a course of years, furnish a perfect standard by which to 
judge of the progress of the seasons, 1 am happy to find that the 
results which I have obtained with the barometer and ther- 
mometer correspond very closely with those deduced by Mr. 
Howard from a long series of years. 

Table 3 is a general table of temperature, in which I have 
collected some particulars which were never before attended 
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to, but which I am i|||[uied to think may have much influenoe 
upon the general question. The first colua& contains the mean 
temperature, as usually estimated ; the Second and third, the 
mean highest and lowest ; the fourth, the temperature at night, 
on the earth’s surface, of such substances as are best fitted for 
radiation; the fifth the mean temperature of similar bodies 
exposed to the full influence of the sun’s rays. This last is 
only complete for three quarters of a year, the idea having 
occi^d to me last winter. My motives for adopting it I shall 
presently explain. The sixth column registers the mean con- 
stituent temperature of the vapour, and the seventh, the same 
corrected for a night observation as before explained. The 
extremes of ail are included in small figures under their respec- 
tive columns. 

I shall divide the remarks I have to offer upon these par- 
ticulars into two parts; the first shall include such observations 
as regard general consequences from the whole series, and 
the second shall consist of a short compai i.>on of the several 
particulars of the two years. 

The total weight of the atmosphere, and the grand problem 
of the variations of the barometer, are the first things that 
require our attention, and here it is worthy of remark, that 
no connexion can be traced between these fluctuations and the 
variations of the vapour. The barometer, in the last half quarter 
of the winter, when the pressure of the vapour is least, averages 
considerably higher than in the last half quarter of the summer, 
when the same pressure is greatest. A very cursory exami- 
nation of the first and second columns of Tabic 2 will furnish 
plenty of instances of the like discrepancy. This result was 
certainly contrary to my expectations. Mr. Howard has in- 
ferred from his admirable system of averages, that “ the winter 
barometer gains in its average .021 inches upon the autumnal ; 
the vcTnal .030 inches or half as much more upon the winter ; 
the summer .045 inches or half as much more still upon the 
vernal ; but in the autumnal average, the whole difference is 
lost again, and the barometer comes back to its lowest level.” 
Ill reasoning upon this gradation he ascribes the loss and gain 
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ta water ; which is at one time convertpi into vapour, pernaa* 
nent as a part of^e atmosphere for the season ; at another 
^smissed in rain. In elucidating this connexion he continues, 

Now in the brumal quarter, where we find the average of the 
barometer lowest, the temperature is lowest also ; and there is 
every reason to conclude that the atmosphere in our district, 
and for many degrees of latitude and longitude around us, 
contains at this season, the lowest proportion of ponderable 
vapour.” But this reasoning does not agree with fact 
which he had just before stated ; namely, that the averageof the 
barometer is lowest in the autumnal quarter. Neither is the 
amount of this difference nearly sufficient to identify it with 
that of the vapour: it does not reach 0.1* inch while the 
excess of the summer vapour over the winter exceeds 0.2 
inches. Moreover, if this influence were really appreciable in 
this manner, it is one of so constant a nature as must have 
shewn itself invariably in every recurrence of the seasons, not 
requiring to be elicited by a long series of averages. 

But that there is a connexion between the great fluctuations of 
the atmosphere and the vapour which it contains at least in its 
precipitation, is evident from the following fact : of 674 observa- 
tions of rain, hail, and snow, during the two years, only .94 took 
place, while the barometer was above the average of the season 
as deduced in Table 2. Of these 94 the greater part were 
very partial showers, chiefly in the winter quarters. Of the 
general results of the barometer alone, 1 shall not attempt to 
speak: the subject has been so ably elucidated by Mr. Howard, 
with such ample provision of observations, that it would be 
presumption in me to follow him, especially with such short 
experience. I am happy to observe that the mean of both 
years* observations agree with the mean as deduced by him for 
London : those periods where I differ, I consider as only oscil- 
lating round the true point, to which in a series of years they 
will be amenable. 

The variations in the quantity and pressure of the aqueous 

• In Mr. rioward’s work, Vol. U., page 281, this diflereucc is luisprinled 
0.9fiAlclies for .096. 
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vapour appear to b^more equable, and to be regulated by 
more certain laws. In the winter the al^unt is least, and in 
the summer greatest, reaching very nearly to double. The 
spring and autumn quarters are intermediate^ the latter having 
a slight excess over the former. There is, therefore, an evi- 
dent connexion between these fluctuations and those of the 
mean temperature, which exactly follow the same gradation. 
£\ren the accidental small variations of the mean temperature, 
fro^a^e average, are uniformly accompanied by a corresponding 
auction in the vapour. The utmost range appears to be from 
0.090 to 0.631 inches, the mean pressure 0.327 inches, or rather, 
taking into the account the correction for the night, 0.313. 

As we have been unable to trace any general effect produced 
upon the motions of the barometer by the variations of the 
vapour, so are we unable to discover any influence of the former 
upoil the latter. 

But although the force of the vapour increases with the mean 
temperature, and reaches its maximum at the same period of the 
year, they do not travel together with equal steps. Mr. Howard 
deduces the difference of the heat of the seasons exactly equal ; 
viz.j 1 degrees for each quarter. There can be no doubt that 
this is correct. My own tables agree as nearly with the determi- 
nation as can be expected, from so short a series. The difference 
comes out from them, spring above winter, 13®; summer above 
spring, 1 1° ; autumn below summer, 12® ; winter below autumn, 
12®. But the gradation of the constitutent temperature of the 
vapour is as follows : — Spring above winter, 9®; summer above 
spring, 11®; autumn below summer, 8 J; winter below autumn, 
1 1®. The circumstances of the case prove, I think, that this 
series approximates very nearly to the correct progression. If 
the difference had been equal, as in the mean temperature, the 
dryness also of the seasons would have been equal : but now, 
from winter to spring, the capacity of the air for moisture in- 
creasing faster than the supply, the degree of dryness must 
also increase ; we accordingly find it in the table rising from 
1*1® to 7®. From spring to summer the increase is nearly equal, 
consequently the degree of dryness remains the same, 7®. 
From summer to autumn the temperature of the air decreases 
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12^9 and that of the vapour only about^^. We accordingly 
find that the drynes ^| |ills to 4^9 which again dimiDishes 9 though 
at a less rate, from autumn to winter. The exact correspondence 
of the consequences, and their precise march, we cannot expect 
to ascertain, but from the average of a series of years ; but 
enpugh, 1 think, ie apparent, to enable us to speculate a little 
upon their causes. The sea, and other deep bodies of water, 
are, no doubt, the grand reservoirs from whence is supplied the 
greater part of the vapour of the atmosphere ; and the CQ^ng 
and heating of such bodies are regulated by particular l^s. 
It is a well known fact, that the heat of water cannot be raised 
above 40°, till every particle of the mass, however deep, has 
attained that temperature ; but that beyond this, the superficial 
water may be heated, without affecting the lower stratum. So 
in cooling, the whole volume must be cooled down to 40° before 
the superficial water can fall below that point. Now the Spring 
quarter, from March to May, includes, probably, the period 
when the whole body of water, in this climate^of the globe, rises 
to the point of 40°. A large portion of heat must, therefore, 
be expended, in warming its cntiie bulk ; and, consequently, 
its increase cannot keep pace with the surrounding air. In the 
next quarter, however, having attained its maximum of density, 
the whole heat is expended upon the supuificial water alone; 
and the increase of heat in the upper stratum of water, and 
consequently, in the vapour, is commensurate with that of the 
air. The autumn again includes the point at which the whole 
mass of heated water must fall to 40°; which point being 
passed, the cooling of the upper stratum keeps pace with the 
cooling of the air. Daily observations upon the superficial 
temperature of the sea would greatly tend to elucidate this 
subject. 

The rate of evaporation is in compound proportion to the 
heat of the water yielding the vapour, the degree of dryness, 
and the velocity of the wind. In the calculation taken in the 
tables, the temperature of the air has been always taken as the 
temperature of the evaporating fluid ; whereas it is obvious that 
this can seldom, if ever, be the true state of the case. Did we but 
know the temperature of the sea at difierent hours of the day, 



Daniell on Meteorological Observatims. 107 

and at different periods of the year, we should obtain^ by the 
substitution^ a much more useful result. evaporation from 
the land must be much more irregular ihan that from the 
ocean and other deep accumulations of water : it must vary 
with almost every moment of the day, and every variety of 
situation. The fallow-field, and the field of com, yield their 
nmisture with different facility ; and sun-shine and shade must 
produce still greater modifications. 

IjAve found, from experiment, after a shower of rain, while 
the ^nperature of the air has been 66, and that of the vapour , 
60, that the temperature of a running stream has been 62 ; of 
wet grass, when the sun had been shining upon it, 69 ; of wet 
sand, 76 ; of stagnant water, 67 ; of damp garden-mould, in the 
sun, 84. So that at the very same moment of time these situa- 
tions were respectively yielding at the rate of 0.18 grains, 0.89 
grains, 1.82 grains, 0.67 grainf, and 3.16 grains, per minute, 
from a surface of 6 inches diameter. Not that vapour of Ihese 
various degrees of force existed at one time ; for it is evident 
that those which were above the temperature of the air must 
have been instantly precipitated, and as instantly redissolved at 
the general temperature. 

The facility and rapidity with which vapour of such different 
degrees of force in its nascent state is resolved into one general 
mass of equal density, is very worthy of observation. I have 
often endeavoured to delect it before its change, with the hy- 
grometer, but with equivocal success. For example, when the 
temperature of the air was 56, after sun-set, and the hygrometer 
denoted the dew-point to be 47, 1 placed myself in the middle of 
a stream whose temperature was 63 ; the precipitation took 
place at 50, only 3® higher than before. As the water was here 
yielding vapour of 16^ higher temperature than the general 
average, 1 expected to have found it more nearly approaching 
the point of saturation ; especially as there was very little air 
stirring. From hence we must conclude that it diffuses itself 
with immense velocity, which, perhaps, we shall have the less 
difficulty in conceiving, when we call to mind that the rising 
vapour possessed a force of 0.578 inch, which was only opposed 
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by one of 0»339 When the general atmosphere approaches 
more nearly to the jpKnt of humidity, this rise of hotter vapour 
from water is very visible in the cloud which is often observed 
to hang over the course of rivers in a\calm evening. In certain 
situations, also, where the free rise of vapour is opposed by 
impending obstacles, a small increase of elasticity may be 
observed. Thus, after a succession of wet days, when the wea:* 
ther had again become clear and settled, 1 have observed the 
temperature in the open country to be 64°, and the 
' deposition 53°, when in the heart of a large wood they were 
respectively 62 and 55 ; the foliage of the trees forming a me- 
chanical obstruction to equal diffusion. 

It would be easy to reduce the data contained in the tables to 
the number of inches evaporated from a given surface, but in 
the present state of our knowledge it would be useless, or, what 
is worse, might tend to mislead. It is amusing to observe the 
attempts that are made to make the results of the common 
evaporating-gauge tally with those of the rain-gauge, when 
the former, so far from representing the circumstances of those 
bodies which yield the great body of vapour on the earth’s surface 
probably docs not correspond in all essential particulars with 
a dozen puddles in the course of the year. The results of the 
hygrometer accommodate themselves more easily to the ever- 
varying circumstances, but even from these we can only at 
present infer the capacity of the atmosphere for moisture, modi- 
fied by the velocity of the winds. 

The quantity of rain which falls in different seasons is pro- 
bably the most variable result that meteorology affords ; but 
nevertheless some general principles may be derived from the 
observation. The greatest quantity falls in the driest half of 
the year ; and this quantity, when no other circumstance mo- 
difies the conditions, appears to be in direct proportion to the 
quantity of vapour in the air. Thus, in the two half years 
from September to February, and from February to August, 
the average of the barometer is exactly similar, but the quan- 
tity of vapour in the latter exceeds that in the former by one- 
ihird: the quantity of rain is also as .3 to 2. At the same 
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time, the degree of dryness is more than double, and the force 
of evaporation more than treble. It is perfectly evident 
that the height of the barometer has a vel^material influence, 
as well as the temperature. To illustrate the former, without 
the latter, let us take the quarter of a '"year from March 
to May 1820, and compare it with the same quarter of 1821* 
The force of vapour was nearly alike, and the temperature of 
the latter rather higher than that of the former ; nevertheless 
the rain of this quarter was more than double ; the height of 
the j^l^ometer, in the first, being rather above the mean, while 
in thi6 latter it was 0.14 inch below it. The power of tern- 
perature in modifying the precipitation is strikingly illustrated 
in the two half-quarters of October and November. In 1821 the 
barometer was lower, and the force of the vapour higher, than 
in 1820. Nevertheless, the quantity of rain in the latter was 
double that in the former, for the average mean temperature 
was lower. The joint influence of the two will not fail to 
strike any one who takes the trouble to inspect the tables. 

We now come to the consideration of temperature ; and I 
have endeavoured to give a complete view of the subject in 
the third table. 1 have therein included three series of obser- 
vations not usually taken into account. The first is the 
greatest effect of radiation at night, the second the highest 
temperature of the sun in the course of the day, and the third 
the constituent mean temperature of the vapour. 

I can add nothing to the ingenious views of Mr. Howard with 
regard to mean and extreme temperature in general. My motive 
for including observations upon radiant heat both from and to 
the earth were, first, their probable importance to vegetation 
and agriculture, and, secondly, their obvious connexion both 
with the production and precipitation of vapour. The medium 
effect of radiation from the earth at night, it will be seen, is 
about 4° : the maximum which 1 have observed is 13°. It will 
probably strike many people with surprise, to find that there is 
but one period of six weeks in the year in which vegetation, 
in particular situations, is not exposed to a freezing tempe- 
rature, and only one quarter of a year in which the thermo- 
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meter so situated is not subject to fall as much as eix or 
seven degrees bek|| the point of congelation. The effect of 
situation is exfrem^ curious in modifying this process.. In 
the latter end of &e month of September 1821, in a garden 
l^taced in a shelte^d situation in a valley surrounded by low 
hills, I observed that all the vines and Dahlias were frost- 
bitten and turned quite black, while in another garden not 
100 yards distant, upon the gentle acclivity of a hill, no sigi^ 
of frost were to be seen. At another time, early in the autumn, 
in the same situation, the grass has been quite rigid witlpkoar 
flrost, while upon the hill nothing but a light dew was to be 
perceived; The effect of this cold upon vapour is sometimes 
very visible. In sheltered situations, and in very calm weather, 
a low mist may often be seen rising in the meadows, when the 
surrounding spaces are quite clear. If the ground which this 
mist covers be examined, it will constantly be found to be 5° 
or 6® below the heat of the clear regions. The slightest 
breeze is sufficient to mix the air of the two, and to dissipate 
the cloud. This will often even be effected by a person merely 
walking through it. 

With regard to the quantity of dew deposited upon filamen- 
tous substances, I have found that a piece of cotton exposing 
a flat circular surface of two inches diameter, gained in weight 
twenty grains, when the force of the vapour was .481 inch, 
and the radiating thermometer 8® below the lowest standard, 
that is to say when the two thermometers were respectively 
58 and 50. At another time, when they were only 45 and 37, 
the same piece of cotton had only gained eleven grains, the 
force of the vapour being ,316, and the difference of tempe- 
rature the same. It is most probable, that in neither instance 
had there been any loss from evaporation, as at the time of 
examination the hygrometer denoted the complete saturation of 
the atmosphere. Calculating from these experiments, and the 
mean force of vapour and radiation, the average deposition of 
dew for every night in the year, upon a like surface, would be 
about six grains. 

The results of the experiments upon the direct radiation 
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of the sun are still very incomplete ; but I cannot help hoping, 
that when sufficiently advanced, they will ^rd matter for useful 
speculation. What is the difference of effect in different 
years ? What are its effects in maturing th^ fruits of the earth ? 
What is its connexion with the production of vapour ? How is 
its energy spent when veiled from the earth by clouds ? Its 
average for the half year, from March to August, was 27® above 
the mean highest in the shade, its maximum effect 144®. 
Many reflections readily suggest themselves upon this subject, 
but^would be premature to indulge in them at present. 

The mean constituent temperature of the vapour stands in an 
interesting relation to the other particulars of general tern- 
perature. Its connexion with the average of the mean is very 
obvious, and it appears to be influenced, in some measure, by 
the mean lowest, which it never exceeds by more than 4J®. 
The average degree of dryness for the whole twenty-four hours, 
by this comparison, would appear to be 1® below that obtained 
by the three direct experiments, and the correction before 
applied. But it must be remembered, that although the force 
of the vapour is affected by the maximum cold of the night, 
the degree of dryness is not liable to its influence. After the 
point of humidity is once attained, which it generally is long 
before the minimum, a further reduction of temperature does 
not alter the circumstances ; so that an observation of the 
lowest temperature of the night as included in the general 
mean temperature, is not applicable to this purpose. 

1 have now, in conclusion, a few remarks to make upon the 
comparison of the two years. They will not be found to differ 
much in their general averages, but in their particulars very 
materially. The year 1819 — 1820 was, however, drier than 
the year 1820 — 1821, and a greater depth of rain fell in 
the latter than in the former. The first was also distinguished 
very much more by extremes than the second, all the instru- 
ments except the barometer denoting a very much wider 
range. 

The autumns differed very essentially in their characters. 
In the first half-quarter the year 1819 was 1 J® drier, and 2J® 
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^.warmer, than 1820. The depth of rain was, however, greater ; 
for the barometer not so high, and the vapour was more 
dense. As this is the season of the year when the most im- 
portant fruits of t^e earth come to maturity, and the securing 
of them in good order is the most anxious care of the human 
race in these latitudes, the state of the weather at this time 
acquires a proportionate interest. In 1819 it was remarkable 
for being dry, clear, and warm. The finest harvest that had 
been known for years was housed in the most satisfactory 
manner. Not only in this country, but throughout Eurc^, it 
formed almost an epoch, and corn-fields, orchards, and vine- 
yards, shared in the general benefit. The mean results of 
this period may therefore be considered as the standard of a 
fine season. The turnip-fields indeed, so important a part of 
English agriculture, suffered from great drought and never 
recovered, but the grasses, and pasture in general, though 
burnt in the beginning of the autumn, revived with the rains in 
the last half-quarter. 

In the year 1820 the harvest was much later. The crops of 
corn, though abundant, were not of so fine quality as the last, 
and were much mildewed ; but upon the whede, this was also 
reckoned a productive harvest. The weattier v;>s still too dry 
for the turnip-crops. .. 

The second half-quarters of the autumn were j^reoisely 
similar in point of dryness, but in JH20 the temperature ex^ 
cceded that in 1819 as much as i1 fell below it in the first six 
weeks, making the averages of the whole quarters precisely 
the same. This accession of heat probably prevented the pre- 
cipitation of the usual (luantity of water, for the amount of 
rain was less than half. 

lire winters differed still more widely than the autumns. 
The first was remarkable for its severity, and the second for its 
mildness : the respective mean temperatures being 33 and 38. 
In this quarter the latter regained the dryness which it was 
behind in the preceding ; and the means of the two half-years 
were exactly similar. This state of the atmosphere is reckoned 
by no means unfavourable to the fai nier, and neither in the 
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cold^season of 1819-1820, or in the dry season of 1820-1821, 
were any complaints made. The last winw half-quarter of 
1821 was particularly remarkable for a very high average of 
.the barometer. 

In the first half-quarter of the spring the year 1820 was 
very backward ; the wheats looked very indifferent, and vege- 
tation altogether very unpromising. The blossoms of fruit- 
trees were very much injured by frosts and cold winds. In the 
corresponding period of 1821, the weather, on the contrary, 
was ex^ordinarily fine and open. The operations of hus- 
bandry were unusually forward ; the wheat was vigorous and 
firmly rooted, and every appearance of vegetation as flat- 
tering as could be wished. Tlie former period was distin- 
guished from the latter, by being 1® drier, and 21® colder, a 
much higher barometer, and half the quantity of rain. 

In the second half-quarter, the advantage began to turn in 
favour of the fiibt year. The tempeialure was higher, and the 
dryness continued. There was a sufficiency of rain, in the 
form of warm showers ; the appeal ance of the wheat improved, 
and barley and oats promised very well. In the second year 
vegetation was checKMj by eold north winds ; pasture was not 
forward, but stili <tic whole prospect was good. At the com- 
mcnce^ment of the summer of 1820, the weather uirncd extra- 
ordinarily hot; the change was vciy sudden, and the produce 
.of ‘fhe fields made astonishing progress to maturity. The 
harvest commenced oaily, and, although the weather was rather 
unsettled, was well secuied. The produce of all kinds was 
abundant, though not of the first quality. 

Tho^ summer of 1821 was extremely backward, but favour- 
able for growing wheats. The lowness of temperature was 
considered, at the time, rather favourable, as tending to check 
over-luxuriance of vegetation : barley, however, suffered ma- 
terially from this cause. Near the usual harvest-time, the 
corn, though full- cared, bad hardly completed the flowering 
process. Oats were heavy, full-cared, and promising. Turnips, 
and all kinds of pasture, particularly fine and luxuriant. A 
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succession of hot days^ at the latter part of the summer^ 
quarter, raised the average temperature abpve the corre* 
.spending period of the first year, and rajadlylkrought on the 
ripening of the grain. Nothing was now wanting, nut a 
favourable dry period to house the harvest. The reaping did 
not begin till the 25 th or 26 th August, more than a fortnight 
later than the usual time. 

This summer must be reckoned altogether wet and cold, and 
owing to this, it is feared that the vintage on the Rhine, the 
Elbe, and in Switzerland, will entirely fail. 

The great characteristic features of the two years were, in 
thh first, a cold winter and a hot summer ; and in the second, 
' a very mild winter, and a backward cold summer. 
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Art, XII. An Account of tome Observations and lixperi- 
inents made bij Mr. Green, during his ascent in a Balloo;^ 
from Portsea, on the 6/A Sqiiember, 1821. 

I 

[Communicated by R, H. Solly, Jisq., F.R.S. and M.R.I.] 

Mr. Green has the merit of being the first person who ht^. 
aried experiments upon thi^ buoyant powers of coal-gas. In 
some of his preliminary trials, he ascertained that tlie ascensive 
force of a small balloon throe feet in diameter, when filled witli 
this air, was equal to eleven ounces, and when filled in the com- 
mon way with hydrogen not more than fifteen ounces. He has 
since made three voyages in a balloon filled from the street- 
pipes, thereby reducing the expense of such Ascents to a mere 
comparative trifle. 

During his last asc ent he made sonve experiments of much 
interest to sc-icncc, and wliich, as he has promised to repeat 
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them at no distant period, may, probably, furnish data of the 
utmost importance. The operation of filling the balloon com- 
menced about eleven o’clock on Thursday the 6th of September, 
at Portsea, under the superintendence of the engineer of the 
gas company ; the operation was completed by half-past twelve. 
The morning,, although cloudy, seemed nevertheless to presage 
favourably. At half-past one, Mr. Green took his seat in the 
car, and immediately began to ascend slowly and majestically. 
On leaving the ground the barqmeter stood at 29.7 and the 
thermometer at 74^. The balloon took a N.E. direction, and 
he found that he could ascend to a great height without enter- 
ing the clouds. After he had attained a height of about 4,500 
feet, he launched a parachute with a cat which fell in safety ; 
its descent was very rapid for about 300 feet, it afterwards 
became distended, and its oscillation was very inconsiderable : 
it reached the earth in about eight or nine minutes after its se- 
paration from the balloon. He now ascended with great ra- 
[lidity to upwards of 10,000 feet. After completing his obser- 
vations which are annexed, Mr. Green at twenty minutes after 
two determined to descend. By repeatedly discharging ballast 
the descent was rendered gradual, till half-past two ; at this time a 
heavy shower of rain added considerably to the weight of the 
balloon, and occasioned likewise the condensation of the gas, 
accelerating the fall in a manner that might have been dan- 
gerous, had it not been checked by throwing out a large quan- 
tity of ballast, lie at last landed in safety in a meadow near 
Frimley, Surrey, having completed a voyage of forty-five miles 
in forty-five minutes, in a direction N.N.E. from Portsmouth. 

During this voyage, the attention of Mr, Green was chiefly 
directed to the indications of the barometer, thermometer, and 
Daniell’s hygrometer. Uis observations on these instruments 
are included in the following table. 



116 


Mr. Green’s Observations 


TIME. 

Barom. 

Therm. 

De-w 

Point. 

15' 

before 

2 

29.7 

74 


11 

— 

2 

26.8 

70 


7 

— 

2 

23.2 

72 


4 

— 

2 

21.4 

69 

64 

10 

after 

2 

20.5 

45 

32 

12 

— 

2 

20.3 

38 

25 

26 

— 

2 

21.9 

40 

37 

28 

— 

2 

26.1 

48 

rain 


At the point of greatest altitude Mr- Green filled two bot- 
tles^ which had been previously prepared and filled with dis- 
tilled water) with the atmospheric air ; these have been since 
examined at the laboratory of the Royal Institution by Mr. 
R. H. Solly and Mr. Faraday ; the first was weighed and 
opened under distilled water of the temperature of 60°, 660.5 
grains of water entered, the whole quantity which the bottle 
would hold being 1,910 grains. The second bottle, when full, 
held 1,916 grains of water; the quantity which entered when 
opened was 636.7 grains. 

The average of these two experiments gives rather more than 
one-third for the diminution of density of the atmosphere at the 
height to which Mr. Green ascended. This agrees very nearly 
with the results of the barometer. The analysis of the air con- 
firmed the observation of M. Gay Lussac, that no difference can 
be detected in the atmospheric air taken from great altitudes 
and at the surface of the earth : the experiments were made by 
explosion with hydrogen, and the comparison of the condensa- 
tion made over mercury between the air of the bottles and that 
of the laboratory ; the differences were perfectly immaterial, 
sometimes on one side and sometimes on the other, evidently 
arising from unavoidable errors in experimenting. 
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Remarks by Mr. Daniell. 

It is much to be regretted that Mr. Green omitted to take 
the point of deposition before he commenced his ascent, or 
after he had again landed, as such an observation would have 
added greatly to the value of bis experiments ; as they stand, 
they will, however, form a valuable addition to any future ob- 
servations which it is to be hoped that he may be induced to 
make. Some interesting particulars may even now be derived 
from them. I have subjoined a calculation of the different 
heights as observed by the barometer, and the density of the 
vapour at those heights, as indicated by the hygrometer. The 
different degrees of dryness are also added in the following 
table. 


TIME. 

Barom. 

Therm. 

Dew 

Point. 

Force of 
Vapoor. 

Height. 

Fe?t. 

Dry- 

neaa. 

15 before 2 

29.7 

74 





11 

— 

2 

26.8 

70 



2952 


7 

— 

2 

23.2 

72 



7288 


4 

— 

2 

21.4 

69 

^64 

.597 

9893 

5® 

10 

after 

2 

20.5 

45 

32 

.200 

11059 

13° 

12 

— 

2 

20.3 

38 

25 

.156 

11293 

13° 

26 

— 

2 

21.9 

40 

37 

.237 

8813 

3° 

28 

— 

2 

26.1 

48 

48 

.351 

3630 

0° 


The state of the atmosphere on the day of Mr. Green’s as- 
cent was evidently not favourable for ascertaining the grand ques- 
tion of the rate of decrease in the density of the aqueous va- 
pour, when the atmosphere is undisturbed. By an experiment 
which I made myself in the country not very distant from the 
point at which he descended, the degree of precipitation on the 
earth’s surface, at two o'clock, was 64^, exactly the same as 
he found it at the height of 9,893 feet ; so that it is very pro- 
bable that there was but little difference in the density of the 
vapour in that immense stratum. The very small decrease in 
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Mr. Green’s Observations, &c. 


the temperature agrees with this supposition, which alsa ac^ 
counts for the great height to which the balloon ascended with- 
out entering the clouds ; thus the dryness would have decreased 
from 10®, on the surface of the earth to 5®, and before the next 
observation I should conjecture that the aeronaut must have 
passed the point of precipitation through a bed of clouds. After 
crossing this plane the temperature and the force of the vapour 
rapidly decreased, and the degree of dryness increased with the 
ascent. 

"llie condition of the atmosphere appears to have varied con- 
siderably witli the progress in-land, and in receding from the 
sea the force of the vapour seems to have decreased, and the 
temperature of the air still more rapidly. The point of deposi- 
tion in the descent was passed in a shower of rain, at a 
distance of not more than 3,630 feet above the surface of the 
earth, Uie constituent temperature of the vapour having fallen 
16®, and the temperature of the air not less than 24® in the 
short space of thirty-five minutes. The increase of the density 
of the vapour towards the surface of the earth, was much more 
gradual during the descent over the land than during the as- 
cent over the sea : was the difference owing to a large body of 
vapour rising from the sea ? The tcmj)erature of the water at 
the time would have been a valuable addition to the observations. 

It is to be hoped that Mr. Green will be enabled to persevere 
in his exertions, as a continuation of such observations cannot 
fail to be of the utmost use to science. It would be desirable 
also that he should be a little more particular in noticing the 
difiexeut indications of the atmosphere, that is to say, the course 
of the wind on the surface of tire earth, and the direction of the 
different currents — the height of the clouds and the temperature 
when crossing them, and whether there is more than one stratum 
at d^erent heights. Now that he is aware of the tendency of 
the different experiments, there are, no doubt, many particulars 
which will readily suggest themselves to him, and he will not, 
of course, neglect to make observations before his departure, 
and after his return, ifcircumstanceb will permit. 



Art. XIII. Proceedings of the Roj/al Socielj/. 

The following papers have been read at the table of the 
Royal Society, since our last report. 

May 31. Some experiments on temperature, with a view 
of determining the ratio of temperature, and the point of 
absolute cold, by John Herapatii, Esq., communicated by 
Davies Gilbert, Esq., F.R.S. 

June 7, An account of the re-mcasurement of the cube, 
cylinder and sphere, used by the late Sir George Siiuck- 
BiTiiGH Evelyn, in his inquiries respecting a standard of 
weights and measures: by Capt. Henry Kateu. 

21. An account of observations made at the observatory of 
Trinity College, Dublin, since 1818, for investigating the paral- 
lax and aberration of the fixed stars, and the effects of lunar 
nutation : by the Rev. John. Brinkley, D. D. 

28. On the effects produced in the rates of chronometers by 
the proximity of masses of iron : by Peter Barlow, Esq., 
communicated by John Barrow, Esq. 

July 5. Some positions respecting the influence of the vol- 
taic battery, in obviating the effects of the division of the 8th 
pair of nerves, by A. P. Wilson Philip, M. D., communicated 
by B. C. Brodie, Esq. 

On the magnetic phaenomcna produced by electricity, and 
their relation to heat, occasioned by the same agent : by Sir 
Humphry Davy, Bart., P. R. S. 

12. An investigation of some theorems relating to the 
theory of the earth, and the principle of equilibrium in 
fluids, by M. IIoene Wronski, communicated by John 
Pond, Esq., Astronomer Royal. 

Ou the peculiarities that distinguish the Manatee or Dugung 
of the West from that of the East Indies, by Sir Everaud 
Home, Bart., V. P. R. S. 

On a new compound of Chlorine and Carbon, by Messrs. 
R. Phillips and Faraday, communicated by the President. 

On the Nerves ; giving an account of some experiments on 
their structure and functions, which lead to a new arrangement 
of the system, by Chakles Bell, Esq., communicated by 
the President. 
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Art. XIV. ANALYSIS OP SCIENTIFIC BOOKS. 

Philosophical Transactions of the Royal Society of London, for 
the Year 1821. Part /. 

In the limits assigned to this portion of our Journal^ it will 
not be possible to enter into a detailed account of the im- 
portant papers contained in the present half-volume of the 
Philosophical Transactions; we shall therefore aim at pre- 
senting our readers with a succinct view of the principal no- 
velties which they contain, and with the heads of the leading 
subjects which they discuss. 

The chemical papers, once forming so prominent and import- 
ant a feature in the publications of the Royal Society, have 
lately suffered a serious defalcation, both in number and inte- 
rest : in the part now before us there is, however, a very inte- 
resting essay on the compounds of chlorine and carbon, by 
Mr. Faraday, the chemical assistant in the laboratory of the 
Royal Institution; there is also a communication from Dr. 
Henry on the aeriform compounds of charcoal and hydro- 
gen, which may be considered as supplementary to a memoir 
on the same class of bodies inserted in the Transactions 
for 1808. 

Physiology was so favourite a study with the late president, 
and his means of patronising and propagating the pursuit were 
so extensive, and generally so well directed, that the Trans- 
actions, during the long series of yearS which he filled the chair 
of the Society, were the depositary of the principal investiga- 
tions and discoveries in that department of knowledge; and 
comparative anatomy, which may be regarded as its basis, was 
proportionally promoted under the same auspices ; it is, how- 
ever, remarkable, when the botanical propensities of the late 
Sir Joseph Banks are taken into the account, that the structure 
and physiology of vegetables have been very sparingly and imper- 
fectly noticed in the publications of the scientific body over 
which he presided ; whereas the anatomy and functions of the 
animal creation are prominently treated of, and sumptuously 
illustrated, in almost every volume of the Transactions pub- 
lished during the last five-and- twenty years. For these con- 
tributions we are principally indebted to the indefatigable 
exertions of Sir Everard Home, who has thus shown that the 
abstract pursuits of science are not incompatible with laborious 
and extensive surgical avocations, and who, in furnishing the 
student with an example of the true means of acquiring pro- 
fessional celebrity, has also opened to himself an inexhaustible 
mine of occupation and amusement during those hours of 
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lebiirc and retirement which declining years necessarily bring 
with them. This part of the Transactions contains two com- 
iniinicatioiis from Sir Eveiard upon physiological subjects ; 
under the same head we may class an account of the urinary 
organs of two species of frogs, by Dr. Davy ; and two letters 
addressed to the President, showing a singular influence of the 
male upon the progeny of the female. 

Geology has not of late years constituted any prominent fea- 
ture in the Transactions of this Society ; this is partly to be 
attributed to the speculative tone of much that has been 
v/ritten upon this subject, and which renders it unfit for the 
Transactions of a society for the promotion of natural know- 
ledge ; and partly to the magnificent publications of the Geo- 
logical Society; in which, with much that is light and trifling, 
there are many papers of standard excellence and laborious 
research. How far this and other similar philosophical asso- 
ciations affect the general interests of British science, is a 
question of such pith and moment, as to require extended and 
serious consideration. In our opinion, (which has certainly 
not been hastily, and we trust not superficially formed) with 
much good, they have been productive of more harm ; they 
have in some instances perhaps brought talents into the field 
which might otherwise nave lain dormant; they have also 
excited a temporary interest in the welfare and pursuit of 
science among a class of persons whose names are only known 
as contributors to the funds of the establishments ; but then, 
they have created petty dissensions and paltry jealousies among 
those who once were friends and colleagues, and have 
tended to scatter and subdivide the forces of science in a way 
most unpropitious to its true welfare. We remember when 
all that was eminent in philosophy and excellent in art was 
to be found at the weekly meeting of the Royal Society in 
Somerset-Place ; he who >vanted information sought and 
found it there; strangers assembled to converse w'ilh the 
learned of the land; and, though a hostile breeze now and 
then rufiled the good understanding and friendly intercourse 
of the members, it soon subsided into a prosperous calm. But 
now, the forces of science are not merely scattered but dis- 
united, and among philosophers as among politicians, we 
have, under other names, tories, whigs, and radicals. He who 
wants to consult the learned and examine the records of 
science, is driven from the east to the west, and from the 
north to the south; up stairs, down stairs, and even some- 
times into my lady's chamber, before he can find the object of 
his search and inquiry ; losing that time which might be occu- 
pied in digesting and extending his information, in traversing 
the most opposite quarters of the metropolis, mounting into 
back-rooms up two pair, -calling in Moor-fields for what is 
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only to be had in Albemarle-street, or the agreeable reverse ; 
and at length finding that, for want of method and good under- 
standing, he Ipses a week in London in search of that which 
a day would effect in Paris. We, however, by no means intend 
to hold up the literary and scientific establishments of France 
as deserving unalloyed praise or unqualified imitation ; there 
is about them, that jobbing servility, and cringing subser- 
viency, which betrays their shackles and dependance. 

But, not to lose time in the further enumeration of the 
serious and multiplied inconveniences which obviously result 
from the divisions and subdivisions into which the scientific 
establishments of the metropolis are split, let us, briefly as may 
be, inquire whether any tangible remedy is at hand, which, 
while it includes the advantages of the disunion, may at the 
same time heal the dissensions which it creates, and fill up the 
chasms which it has induced. 

Should government be seriously memorialized and appealed 
to in behalf of the semi-bankrupt state of our scientific bodies 
in general? should we humbly pray relief, and suggest 
the benefit that would accrue from the establishment of hono- 
rary rewards, and other distinctions, which very moderate 
pecuniary aid would confer? Should they be told that the 
apartments of the Royal Society in Somerset-House arc alto- 
gether inadequate; that they are out of repair; that the 
valuable library is scattered through various rooms for want of 
one large enough to receive it; that the Society has been 
obliged to dispose of a variety of instruments and apparatus 
in consequence of the expense of hiring an apartment for their 
preservation ? should not the Society at once pray for a palace 
in the new street, appropriately convenient and magnificent, 
and humbly request that the sum of 50,0O0Z. be furtli(?i' granted 
to the body to defray various necessary expenses, and to esta- 
blish a fund for its future exigencies ? Should we not hint at 
the Jardin desPlanicSy and its sumptuous museum and amphi- 
theatre ; at the palace of the Institute, and the magnificent 
hall of the Louvre appropriated to its members. To this and 
much more, the Chancellor of the Exchequer might reply 
nearly as follows : “ Gentlemen; His Majesty's government has 
at all times shewn its disposition to promote the objects of science 
when fit opportunity has presented itself, but under existing 
circumstances, 1 should not feel justified in advising the in- 
creased expenditure which the adoption of your request would 
involve; the Parisian establishments, to which you have 
alluded, have not conferred such exaltation and improvement 
upon science as to render them objects of our imitation, for 
with means derived from private sources, you have achieved 
conquests in the dominions of knowledge whieli arc without 
equal ; and as neither the lute Mr. Cavendish, nor Sir Joseph 
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Batiks, who, as president of the Royal Society during a very 
extended period, must have been well acquainted with the 
real interests of science, thought fit to bequeath a small 
fraction of their enormous property, to the establishment of 
scientific prizeSf or to any other similar purpose, it would be 
presumption on the part of His Majesty’s government to adopt 
0 measure, which^ however plausible in appearance, must be 
open to objections and liable to misapplication.” We do not 
mean to consent to this reply, because we are convinced that 
even in the present slate of things, a very few thousand pounds, 
granted with discernment to the calls of science, would pro- 
duce effects incalculably beneficial ; we are also convinced that 
the Rumford and Copley medals, which are so judiciously 
bestowed by the council of the Royal Society*, have been pro- 
ductive of much honourable emulation ; but yet we think the 
opposite argument fairly inferable from the premises. 

If, however, we are not in error, the remedy of the evils 
adverted to is not necessarily dependant upon extraneous aid. 
That the Royal Society, as the parent establishment, claims 
precedence, will not be disputed ; let it therefore stand at the 
head of a Scientific College, and Jet the other Societies arrange 
themselves as committees, each as heretofore pursuing their 
individual avocations, under a chairman, a president, and 
officers of their own ; let the meetings of the Royal Society, 
and of the various scientific committees, be held under the 
same roof, and their publications appear in the same volume, 
either as communications to the Royal Society, or as the 
Transactions of the various committees ; let the books, instru- 
ments, and collections also be preserved in the same building ; 
and let the expenses of the whole be defrayed from a general 
fund raised as heretofore, by subscriptions to the Society and 
its committees, but rendered infinitely more effective by con- 
centration upon one object, instead of being frittered away in 
the small items of separate establishments. 

AVe arc quite aware that this scheme will be called Utopian 
and chimerical, but much that has been thought impossible lias 
c.ome to pass ; the steam-engine has done wonders in this way ; 
and when gas-lights were first talked of, we remember one 
of the most eminent and profound men of science in this 
or any other country, asserted that “ a company might as 
well be formed for lighting London with a slice of the moon, 
as for carrying the gas from pit-coal through the streets of the 
metropolis.” It is not therefore impossible, wc even trust, not 


Wc wish ithful boon permitted to us to qiiute Dr. Wollastoifs adiiiirablc 
discourse to the Ko}>al Sm'icty, upon the 3l)lli of November last, when the 
Copley medal was adjudp;ed to Professor Oersted of Copeuhageii. 11 
spoke volumes to the poiut before us. 
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improbable, that if there were that desirable union among sci^n-' 
tide establishments to which we have adverted, the nation might 
atleastalFord such assistance as would enable them to be suitably, 
and even sumptuously, lodged. We have indeed heard that it is 
in contemplation to remove Carlton Palace, to continue the new 
street down to Westminster Abbey, and to erect in an open 
part of it, opposite to the Horseguards and Whitehall, a building 
appropriated to the Royal Society and the Royal Academy : if 
this be so, we trust that the British Museum will not be forgotten; 
and that its treasures will be removed to some repository less 
frail than that which now contains them ; not one of those eva- 
nescent combinations of lath, plaster, cement and brickbats,which 
adorn Waterloo-Place, but a good honest stone building, which, 
in our opinion, could not be better situated than upon the site 
of the present edifice. It has, indeed, been rumoured, that the 
Duke of Bedford has thrown difficulties in the way of such an 
undertaking; but surely the ungracious impediment of which we 
heard could not come directly from a person possessed of less 
patriotism than his Grace, for the houses which surround the 
garden of the present Museum would be rather improved than 
injured by the erection of a series of courts and galleries for 
the reception of the various collections ; there is ‘‘ rottenness" 
somewhere, or something would, long ere this, have been accom- 
plished towards redressing tliose grievances of which wc have 
only given a scanty outline, and of which not only the scientific 
world, but the public at large, have a right to complain. 

The casual mention of the Geological Society led us to this 
digression, which is not, wc hope, altogether misplaced in an 
examination of the labours of the Royal Society, to which we 
now revert. One geological paper is contained in this part of 
the transactions, relating to a subject which requires more at- 
tention than it has received ; and if the author be not in error, 
he has discovered a fact of much curiosity, and sortie impor- 
tance. The mountain limestone of Plymouth lies directly upon 
clay-slate, and is remarkably scanty in organic remains ; it in- 
cludes certain caverns, perfectly insulated, some of which arc 
incrusted with stalactite, and present nothing remarkable. In 
others, Mr, Whidbey, the author of this communication, has 
discovered certain fossil bones ; these caves were without any 
stalactitical incrustation, having only a little dry clay at the 
bottom, and we beg the reader’s attention to the following par- 
ticulars : “ The cavity was entirely surrounded by compact 
limestone rock, about eight feet above high-water mark, fifty- 
five feet below the surface of the rock, one hundred and seventy- 
four yards from the original face of the quarries, and about one 
hundred and twenty yards in that direction from the spot where 
the former bones were found in 1816." The bones, as appears 
from Sir £. Home’s annexed catalogue, are those of the rhino- 
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ceros, the bear, and an animal of the deer kind, and of another 
animal of the size of the bear. Mr. Whidbey abstains from any 
speculations respecting the catastrophe by which these bones 
were thus entombed in the solid rock, and properly enough rests 
content with a naked statement of what he considers to be the 
fact. 

The late volumes of the Philosophical Transactions have 
abounded in important contributions to physical science, and 
the part before us is, m this respect, not deficient ; it includes a 
paper on the magnetic phanomena produced by electricity, by 
Sir H. Davy ; two important communications, results of the 
accurate diligence of Captain Kater ; and a notice from the same, 
respecting a volcanic appearance in the moon ; and lastly, an 
account of a micrometer made of rock crystal, byMr.Dollond. 

Having thus generally surveyed the contents of this volume, 
we shall proceed in a few instances to particularize their 
details. 


i. On the black Rete Mucosum of the Negro, being a Defence 
aejainst the scorchma Effects of the Sun*s Rays, By Sir E. 
H^ome, Bart., F.R.S.'^ 

As black surfaces become infinitely more heated than white, 
by exposure to the sun’s rays, it has long puzzled physiologists 
to account for the black colour of the negro ; or to develope the 
ends attained by that intensity of colour bestowed by the un- 
erring hand of nature upon the inhabitants of tropical climates. 
In this paper Sir Everard has rendered it probable that the 
blistering and irritation which Europeans, not accustomed to 
much exposure, suffer from the scorching rays of an equatorial 
sun, is attributable to a peculiar effect of the solar radiant matter, 
unconnected with the heat which it excites. By the black 
colour of the negro’s skin the radiant matter of the sun is ab- 
sorbed, and converted into sensible or thermometric heat, and 
is thus disarmed of its mischievous tendency. 

If we expose the back of the hand to very intense sunshine, 
uncovered, or covered with any thin white tissue, it becomes 
inflamed and blistered ; but if similarly exposed under a cover- 
ing of black, it suffers no inconvenience, though the temperature 
in the former case falls far short of that excited in the latter. 

Having described a variety of experiments to this point. Sir 
Everard very properly takes opportunity to observe that “ the 
same wise Providence which has given so extraordinary a pro- 
vision to the negro for the defence of his skin while living within 
the tropics, has extended it to the bottom of the eye, which 
otherwise would suffer in a greater or less degree when exposed 
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to a strong light, the retina from its transparency allowing it to 
pass through without injury/’ ‘‘ That the nigrum pignientum is 
not necessary for vision, but only provided as a defence against 
strong light, is proved by its being darker in the Negro than in 
the European, and lighter in fair people than in dark, and there- 
fore lightest in those countries farthest removed from the effects, 
of the sun.” “ In the monkey it is dark, and in all animals 
that look upwards. In all birds, exposed to the sun’s rays, it is 
black. In dshes, the basking shark which lies upon the surface 
of the ocean, has a nigrum pigmentiim. The turbot and skate 
which lie upon banks of sand in shallow water, have nigrum pig- 
mentum. In all ruminating animals and birds of prey, there is 
a broad tapetum at the bottom of the eye. The owl, that never 
sees the sun, has no nigrum pigmentum.” “ The coup deMeil 
I attribute to the scorching effects of the sun’s rays upon the 
scalp. The Egyptian ophthalmia I consider to be the effect of 
the sun’s rays, and the glare of reflected light.” 

ii. On the Magnetic Phcenoinena produced hij ElectricUtf, in a 
Letter from Sir H. Davy, Bart., F.ll.S., to W. H/ Wol- 
laston, M.D., P.R.S, 

The intimate connexion, if not the identity, of magnetism 
and electricity, has long been suspected, and indeed partly de- 
monstrated ; the recent discoveries of M. Oersted have com- 
pletely proved the subsisting relation of these powers oi’ matter, 
and have set a number of persons to work at the repetition and 
extension of his inquiries. In our last Number we have trans- 
lated M. Biot’s communication to the Parisian Academy of 
Sciences upon tliis subject, and upon a former occasion (vol. x. 
p. 361,) our readers have been presented with an outline of the 
recent discoveries connected with it. Since the date of tliis 
paper, Sir Humphry has himself extended his interesting experi- 
ments and observations ; and in July last, he read a set'.ond me- 
moir to the Royal Society, in which much that is left incomplete 
and undetermined in the paper now before us, is perfected and 
cleared up ; of this we shall give an account in due course. 

iii. Communication of a singular Fact in Nainralliistvrg, By 
the Right Hon. the Earl of Morton, F.R.S. 


iv. Particulars of a Fact nearly similar to that related by Lord 
Morton, by Danikl Giles, Esq. 

Under these mysterious titles the following facts will be 
found. Some years ago Lord Morton, desirous of domesti- 
cating the quagga, endeavoured to piocure a male and female 
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of that species, but succeeded only in obtaining a male ; he 
therefore tried to breed from the male quagga and a chestnut 
mare, and the result was a female hybrid of decidedly mixed 
origin ; the mare was afterwards bred from by a black Arabian 
horse, and this latter produce exhibits in colour and mane a 
.striking resemblance to the quagga. It is curious enough that 
features not belonging to the dam should be communicated 
through her to the progeny of anotlier male. 

Mr, Giles says, ‘‘ I will now give the best account I can of 
my sow and her produce.” She was of Mr. Western's black and 
white breed, 'fen years ago she was bred from by a boar of 
the wild breed, of a deep chestnut colour ; the pigs, (her first 
litter,) were duly mixed, the colour of the boar being in some 
of them very predominant. The sow was afterwards twice bred 
from by Mr. Western’s boars, and in both instances chestnut 
marks were prevalent in the litter, which in other instances 
had never presented any appearance of the kind. 

V. Tha Croonian Lecture, Microscopical Observations on the 
following Subjects: On the Brain and Nerves ; showing that the 
Maleriah of which they are composed exist in the Blood, On 
the Discovery of Valves in the Branches of the Vas Breve, 
lying between the villous and mnscular Coats of the Stomach, 
On the Structure of the Spleen, By Sir Everard Home, 
Bart, V. P, It S, 

This lecture will be read with miieh interest by those who 
are bold enough to fathom the depths of modern physiology, 
and who put that confidence in Mr. Bauer’s microscopical ob- 
servations which wc think they deserve. He examined the 
optic nerve and found it to consist of many bundles of fine 
fiiires, formed of very minute globules united by a soluble trans- 
parent jelly. “ By th(‘ discovery of this transparent substance,” 
says Sir Evoiard, we become acejuainted with the nature of the 
mv;duliary structure of the nerves, and can form some idea of their 
action, which till now 1 confess myself to have been totally 
unac(|uaiiited with. The nerves as well as the retina are com- 
posed of this ncwly-discovcred transparent substance which is 
very elastic and soluble in water, and globules of and 
parts of an inch in diameter. Its transparency and solu- 
bility account for its having remained concealed ; and were it 
not coagulable, in which state it becomes opaque, its existence 
might even now be considered as equivocal.” The brain is 
also, as Mr. Bauer’s observations show, a conglomerate of 
globules and soluble mucus, the former arranged into fibres and 
bundles, held together by the latter. It is pervaded by blood- 
vessels, but the arteries never anastomose, and the veins, which 
arc very small, arc supplied with valves, and perform the 
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office of lymphatics, carrying the absorbed matter into the supe- 
rior longitudinal sinus. 

Our readers are probably aware that among metaphysicians 
there is some slight discrepancy of opinion respecting the head- 
quarters of the sensorium and the seat of the soul. PhysiO'- 
logists have also differed respecting the functions of the various 
parts of the brain ; after the trash that has lately been current 
upon these subjects, we feel particularly indebted to Sir Everard 
for the following sterling facts : 

That the cortical part of the brain is the seat of memory, is an opinion 
I have long entertained, from finding that any continued undue pressure 
upon the upper anterior part of the brain entirely destroys memory, and a 
less degree materially diminishes it. Pressure upon the dura mater, where 
the skull has been trepanned, puts a temporary stop to all sense, which is 
restored the moment that pressure is removed ; and the organ appears to 
receive no injury from repeated experiments of this kind having been 
made. In hydrocephalus, when the finid is in large quantity, and there 
only remains the cortical part of the brain and pons Verolii connecting it to 
the cerebellum, all the functions go on. and the memory can retain pas- 
sages of poetry, so as to say them by heart ; but a violent shake of the 
head produces instant insensibility. Pressure in a slight degree upon the 
sinciput, produced in one case complete derangement, with violent excess 
of the passion of lust, both of which went oiT upon removing, by the crown 
of the trepan, the depressed bone.’’ 

A little further on, adverting to the abundance and office of 
the transparent mucus, Sir Everard says, “ There can be no 
doubt that the communication of sensation and volition more 
or less depend upon it.’* Indeed, it is evident that those func- 
tions cannot be ascribed to any individual component of the 
brain and nerves, but belong to them as entire structures. 

The remainder of this part of the lecture is taken up in 
attempting to show that the above-mentioned mucus exists 
ready formed in the blood, and .that it is the medium “ by 
which the colouring matter is attached to the surface of the red 
globules,’’ and that fat may exist in the blood. 

Having dismissed the structure of the brain, the next portion 
of this lecture is devoted to a subject which some of our 
readers will perhaps consider as of paramount importance ; 
namely, to the provision for carrying off the fluids taken into 
the stomach, whenever the quantity or quality interferes with 
the process of digestion. 

“ To do this by the route of the thoracic duct, was not only too circuitous 
to correspond witli the general simplicity of the operations of nature, but 
was mixing these heterogeneous liquids in too crude a state, with the ge- 
neral circulation of the blood. That there was some unusual mode of 
conveying fluids from the stomach to the urinary bladder, I have upon a 
former occasion estahlished, since they arrived there when both the pylorus 
and thoracic duct were tied up, and the spleen was removed out of the 
body ; but till the fact of valvular vessels supplying the office of absf»r- 
bents was ascertained, any opinion respecting the route of fluids from the 
stomach, must continue to be entirely hypothetical."’ 

Our author then proceeda to demonstrate the existence of 
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such Vessels, and to describe their situation and appearance, 
aided by engravings of Mr. Bauer’s admirable drawings. 

** To show Ihp course of the absorbed fluids, as well as to give a clear 
idea of every thing connected with so imporiani a discovery, a drawing of 
the spleen, the vas breve, and cardiac portion of the stomach, is annexed 
rPl. IV ;J and as the trunk of the splenic vein forms one of the trunks of 
the vena portae, the liquids are directly carried to the liver, forming a part 
of the materials employed ,in producing the bile ; the remainder only 
returning by the vena cava to the heart. 

“ This additional quantity of liquids passing along the splenic vein, 
accounts for its being^ five times the size of the artery, as well as for the 
blood in that vein having a greater proportion of serum tlian the blood in 
any o^er, which has been long asserted, and which I found by actual 
experiment to be the case ; but being unable to account for it, as I can 
now, I was willing to admit that the mode cf measuring might be er- 
roneous.” 

The remaining section of this lecture is dedicated to the 
structure and uses of the spleen. It is shown to consist of 
blood-vessels, between which there is no cellular membrane, 
the interstices being tilled with serum, and with the colouring 
matter of the blood from the lateral orifices in the veins 
when these vessels arc distended, which serum is afterwards 
removed by the absorbents belonging to the organ, aud carried 
into the thoracic duct by a very large absorbent trunk; 
so that from this mechanism the spleen appears to be 
a reservoir for the superabundant serum, lymph globules, 
soluble mucus, and colouring matter, carried into the circu- 
lation immodiatelv after the process of digestion is com- 
pleted.” 


vi. On two new Compounds of Chlorine and Carbon^ and on a new 
Compound of Iodine, Carbon, and Hydrogen, By Mr, M. 
Faraday, Chcniical Assistant in the Royal Institution. 

In a former number of our Journal we have abstracted the 
material facts contained in this paper*, (vol. x., p. 386 ;) our 
readers will there observe that the author has described the 
properties of two new compounds of chlorine and carbon ; in 
conjunction with Mr. Phillips, he has more recently ascer- 
tained the existence of another combination of the same ele- 
ments in different proportions, so that chlorine and carbon 
which a year ago were not known to be susceptible of chemical 
union, arc now shown to constitute three distinct compounds. 

I he various direct and collateral researches by which the 
nature and properties of these bodies are determined and 
illustrated, are amply and explicitly given in the paper before 
us, which we consider as a truly valuable contribution to che- 

»l«o been published at length in Mr. PJiillips^s Annals of /’/«- 
Vol. Xll. 
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mical science ; Mr. Faraday is simple and perspicuous without 
being superficial or hasty; he has sometimes handled the 
more abstract parts of chemistry^ but has always kept clear 
of that affected jargon which characterizes a set of writers that 
may be designated the Berzeliati Schooly and who are fond of 
mystifying and obscuring the simplest facts and doctrines of 
the science, by symbols and algebra : nothing is easier than 
to write a, by c, instead of 1, 2, 3 ; to represent carbon by a 
great C, and chlorine by a little c, and then to call the chio* 
ride of carbon C + c, and the bichloride C + c^, and so forth ; 
but what then ? chemistry is not yet ripe for these innovations ; 
and when it is, they must come from abler heads than those of 
their present propounders. 


vii. An Acemnt of the Comparison of various British Standards 
of linear Measure. By Captain Henry Kater, F.R.S. 

Captain Kater’s communications to the Royal Society have of 
late been numerous and important ; they are not, generally speak- 
ing, of a popular cast, and have not therefore attracted that gene- 
ral notice which is bestowed upon productions carrying more sail 
with less ballast ; independently too of their intrinsic value, they 
are written in a style peculiarly clear and intelligible. Nothing 
is hastily thrust forward in an unfinished state, with the men; 
view of prc-occupying the ground ; no immature opinions arc 
started for the purpose of anticipating the results of others 
engaged in similar pursuits 

The paper before us, one only of several connected with the 
same subject, contains the details of a laborious series of in- 
quiries connected with the .Reports of the Commissioners of 
Weights and Measures ; for the third and last of which we refer 
to the last volume of this Joiirnaly p. 378. Our readers will 
also there find the results of some furtlicr inquiries instituted 
by Captain Kater, relative to the re-measurement of Sir George 
Shuckburgh’s cube, sphere, and cylinder, the details of which 
he has also given to the Royal Society, whose Transactions 
are certainly the fit repository for these and all similar docu- 
ments. 

viii. An Account of the Urinary Organs and Urine of two Species 

of the genus liana. By John Davy, M.D. F.R.S. 

The bull-frog, ( rana taurina, Cuvier, J and the brown toad, 
(bufo fuscuSy Laurenti,) arc the two species to which the author’s 

* These remarks are suggested to us by the sweeping and unbounded 
surmises in which some c otemporary are aeeustomed to indulge, for 
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observations are limited in this paper, which is dated from 
Ceylon ; the former inhabits the lake of Colombo ; the latter 
abounds in the houses and streets of the Pettah, The specific 
gravity of the urine of the bull-frog is about 1003, and common 
salt, with a little phosphate of lime, and a trace of urea, are 
the only ingredients detected in it. The specific gravity of the 
urine of the brown-toad is 1008; its constituents similar to 
the above, but the proportion of urea more considerable. For 
the anatomical facts we must refer to the paper itself ; the fol- 
lowing physiological observations are important in relation to 
the treatment of urinary disorders ; as such we quote them at 
length. 

. Perhaps additional facta are not required to prove, that the secretion 
of the kidneys of animals depends more on the intimate and invisible 
structure of these organs, than on the kind of food the animals consume ; 
were such facts wanting, there would be no difficulty in furnishing them. 
How different is the urine of the brown-toad and that of any species of 
small lizards ! yet Hies are tlic favourite and common diet of both animals. 
Other remarkable instances might be mentioned, of similarity of diet and 
difference of urinary secretion ; and, rice versti^ instances might be afforded 
of difference of diet and similarity of urine : 1 will mention one only ; it 
is that of parrots and snakes ; their urine, as I have found, being much the 
same, consisting chiefly of uric acid, though their diet is altogether differ- 
ent, the birds feeding entirely on vegetable matter, and the reptiles en- 
tirely on animal matter. But lot me not be supposed to maintain that the 
^iriiiary secretion depends entirely on tho organ, quite independent of the 
nature of the iood or of the blood, from wbicli the elements of the urine are 
derived. It appears to be pretty satisfactorily proved, that cteterU parVm, 
there is a certam relation between the nature of Iho food and of the urine. 
Whilst this has been generally adiniitcd, the relation between the organ 
and the secretion has been less insisted on, though perhaps not less curious 
and deserving of attention,*' 


ix. An Account of a Mtcrorncier made of Rock Crystal. By 
G, Dollond, F.R.S. 

Rock crystal has been applied to telescopes in various ways 
for the purposes of micrometrical measurements: Mr. Dollond*s 
improvement consists in making a sphere or lens from a piece 
of rock crystal, and adapting it to a telescope in the place of 
the usual eye-glass, and from its natural double refracting pro- 
perty rendering it useful as a micrometer. 

The advantages of this application of the crystal consist in 
the saving of the time required to find the proper angle for 
cutting it, and working its surfaces with sufficient accuracy ; 
in being able to take the angle on each side zero, without re- 
versing the eye-tube, and also to take intermediate angles 

the mere purpose, as we presume, of laying claim to the merit of future 
discoveries, to which they are less entitled than tlie Marquis of Worcester 
to the invention of the steam-engine, or Rogt‘r Bacon to that of gun- 
powder. 
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between zero and the greatest separation of the images without 
exchanging any part of the eye-tube, it being only required to 
move the axis in which the sphere is placed. It also possesses 
the property of an eye-tube or lens not intended for microme- 
trical purposes, for when the axis of the crystal is parallel to 
that of the object glass, only one image will be formed. A 
plate is annexed to this paper, illustrative of the contri- 
vance. 


X. The Bakerian Lecture : on the best kind of Steel and Foimfor 
a compass^needle. By Captain Henry Kater, F.R.S. 


On the return of the expedition under the command of 
Captain Ross, which sailed in search of a north-west passage, 
it appeared that the compasses became nearly useless from the 
diminution of directive force, in consequence of the vicinity 
of the magnetic pole. Some of the azimuth compasses then 
employed were of Captain Kater’s invention ; he was therefore 
naturally anxious that the next expedition, (under the command 
of Lieutenant Parry,) should be furnished with instruments 
combining as much power and sensibility as possible ; with this 
intention, our author undertook the experiments which form the 
subject of the valuable practical document before us, and from 
which he draws the following inferences : 

1. That the best material for compass-needles is clock spring; but caro 
must be taken ill forming the needle to expose it as seldom as possible 
to heat, otlierwise its capability of receiving magnetism will be much 
diminished. 

2. That the best form for a compass-needle is the pierced rhombusyin the 

C roportion of about five inches in length to two inches in width, this form 
eing susceptible of the greatest directive force. 

** 3. That the be.st mode of tempering a compass-needle is, first to harden 
it at a red heat, and then to soften it from the middle to about an inch from 
each extremity, by exposing it to a heat sufficient to cause the blue colour 
which a rises again to disappear. 

4. That in the same plate of steel of the size of a few square inches 
only, portions are found varying considerabl 3 r in their capability of receiving 
magnetism, though not apparently differing in any other respect. 

5. That polishing the needle has no effect on its magnetism. 

6. That the best mode of communicating magnetism to a needle, 
appears to be by placing it in the magnetic meridian, joining the opposite 
poles of a pair of bar magnets (the magnets being in the same line;, and 
laying the magnets so joined flat upon the needle with their poles upon its 
centre ; then having elevated the distant extremities of the magnets, so that 
they may form an angle of about two or three degrees with the needle, they 
are to be drawn from the centre of the needle to the extremities, carefully 
preserving the same inclination, and having joined the poles of the magnets 
at a distance from the needle, the operation is to be repeated tenor twelve 
times on each surface. 

^ 7. That in needles from five to eight inches in length, tlieir weights 
being equal, the directive forces are nearly as the lengths. 

“ 8. That the directive force does not depend upon extent of surface, but 
in needles of nearly the same length and form, is as the mass, 
f' 9. That the deviation of a compass needle occasioned by the attraction 
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xslt soft iron, depends, as Mr. Barlow has advanced, on extent of surface, 
and is wholly independent of the mass, except a certain thickness of the 
iron, amounting to about two-tenths or an inch, which is requisite for the 
complete developemeDt of its attractive energy.^' 

xi. Notice respecting a Volcanic Appearance in the Moon, in a 
Letter addressed to the President. By Captain Henry Kater, 
F.R.S. 

We have heard of volcanos in the moon, but when we con- 
sider the fallacies to which observations of her surface are 
liable, even when made with the most experienced eyes and 
perfect instruments, we are induced to doubt the identity of 
most of these appearances with terrestrial volcanic phenomena, 
and to applaud Captain Kater for the caution shewn in the 
title of this letter, where he calls the luminous spot which he 
discovered, not a volcano, but a volcanic appearance* On 
Sunday evening, the 4th of February, 1821, the moon being 
two days old, and the evening clear. Captain Kater observed 
a luminous spot in the dark part of her orb ; its appearance 
was that of a small nebula, subtending an angle of three or 
four seconds, and of variable brightness. A luminous 
point,” says our author, would suddenly appear in its centre, 
and as suddenly disappear, and these changes would some- 
times take place in the course of a few seconds. On the 5th, 
6th, and 7th, it was again observed, but not afterwards." We 
should have mentioned that the telescope which Captain Kater 
used was a Newtonian, of 6} inches aperture, with a power of 
seventy-four. An engraving accompanies this paper. 

xii. A farther Account of Fossil BoneSy discovered in CavernSy 
enclosed in the Limestone Rocks at Plymouth. By Joseph 
W ill DREY, Esq. 

Wo have already given the essence of this paper; it includes 
Mr. Whidbey’s account of the situation of the caverns, and Sir 
Everard Home’s catalogue of the relics, which we think are 
not quite properly called fossil bones ; this, however, might 
easily be determined by chemical analysis. They are deposited 
in the museum of the College of Surgeons. 

xiii. Oil the Aeriform Compounds of Charcoal and Hydrogen^ 
with an account of some additional Experiments on the Gases 
from Oil and from Coal. By William Henry, M. D. 
F.R.S., ^c. 

The labours of Dr. Henry have tended more perhaps than 
those of any other individual to elucidate the nature and pro- 
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perties of those compound inflammable gaseous bodies of 
which charcoal and hydrogen are the principal constituents, 
and which are evolved during the destructive distillation of 
various vegetable and animal products. Much, however, still 
remains to be effected ; it remains to be ascertained whether 
there are two or more definite combinations of carbon and 
hydrogen, or whether the supposed varieties are merely mix- 
tures of one definite compound (olefiant gas) with variable 
proportions of pure hydrogen; the exact nature, too, of the 
gases from coal and oil is by no means made out; indeed we 
do not know whether the anomalies which they present to 
the analyst, are referable to the presence of some highly in- 
flammable and volatile oily vapour, or to the existence of some 
hitherto unexamined compound of hydrogen and carbon ; we 
arc inclined to lean to the former opinion, for the illuminating 
power of the gas from oil is diminished by violent com- 
pression ; by subjection to intense cold ; by long exposure to 
water ; and by passing it through alcohol ; and in all these 
cases it loses oily matter, and requires consequently less oxygen 
for its perfect combustion. Whether there be two definite 
compounds of carbon and hydrogen, or one only, is a question 
which should be determined before the other ramifications of 
this inquiry can be satisfactorily traced ; in the Bakerian 
lecture for 1820, Mr. Brancle has advanced the former opinion ; 
Dr. Thomson was the first to oppose it in the late edition of 
his System ; but we have already canvassed and quashed his 
criticism 

Dr. Henry also argues in favour of the existence of light 
hydrocarbonate ; such parts of his argument as hinge upon 
Dr. Thomson’s authority we shall not notice; the others are 
chiefly the following. The gas obtained from the. clayey 
bottom of a stagnant pool contained its volume of carbonic- 
acid, and of nitrogen ; the pure portion required two vo- 
lumes of oxygen for combustion, and gave one volume of 
carbonic acid; its specific gravity was about 55(5. Now as 
these results agree with those obtained by Sir H. Davy in his 
analysis of fire-damp, Dr. Henry says there appears no reason 
for refusing to consider carburetted hydrogen (light) as a 
true chemical compound, and were any additional argument 
necessary to establish its definite nature, he observes that it 
might be derived from the action of water, which absorbs it 
in a constant proportion, and again evolves it unaltered when 
heated. But with great deference for Dr. Henry’s opinion, 
we suspect that this latter point has not been sufficiently veri- 
fied, and even if admitted, we doubt whether it would justify 
the inference which is here drawn from it. 


* Vol. XI., page 115. 
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Dc. Henry then says, that “ the process by which carburetted 
hydrogen gas is evolved in natural operations is no doubt the 
decomposition of water, and admits of being explained on the 
atomic theory of Mr. Dalton, by supposing two atoms of char- 
coal to act at once on two atoms of water,” ^c. Now we con- 
fess that we have great doubts as to the above origin of car- 
buretted hydrogen gas, and, rather suspect that the decomposi- 
tion of vegetable and animal matter, is its principal, if not 
exclusive, source in nature ; arising perhaps in coal-mines, from 
the action of whin dikes upon the coal, as suggested by Dr. 
Hutton ; and derived in stagnant pools from the decomposition 
of the organic relics contained in the mud. As to the absence 
of carbonic oxide in the products of stagnant water, we would, 
ill the first place, ask, has its absence been satisfactorily ascer* 
tained? and, secondly, admitting that it does not exist, why 
should we expect the presence of a compound which neither 
fermentation, putrefaction, nor respiration produce, and which 
is only sparingly and equivocally generated during the action 
of heat on pit-coal ? 

'I’he next portion of Dr. Henry's paper relates to the action 
of chlorine on carburetted hydrogen; a subject, putting the 
purity of the carburetted hydrogen out of the question, so full 
of difficulties, so mixed up with the joint agency of light, heat, 
and water, upon the mixed gases, that we cannot presume here 
to review it in all its bearings, and shall therefore rest con- 
tent with thanking Dr. Henry for the new facts which he has 
stated in relation to it. 

In his “ Experiments on the (jas from ozV,*’ Dr, Henry has 
shewn that the gas obtained at dilVerent times from oil of the 
same quality is by no means uniform in composition. The 
readers of this Journal will probably require an apology for this 
mere mention of the “ oil question but the following remark, 
coming from a person of Dr. Henry’s experience and accuracy, 
we think weighty in relation to it. “ So far,” he says, “ as my 
experience goes, no temperature short of ignition is sufficient 
for the decomposition of oil into permanent combustible gases ; 
but the lower the heat that is employed, provided it be adequate 
to the effect, the heavier and more combustible is the gas, and 
the better suited to artificial illumination.'’ This paragraph is 
also important to the manufacturer of oil gas for domestic use, 
but least he should be led into error, we would observe that 
although Dr. Henry is perfectly correct, it still does not answer 
to the manufacturer to obtain the gas in Messrs. Taylors' stoves, 
at the lowest possible temperature, that is, a dull red heat, for 
at that temperature, much cmpyicumatic condensible vapour 
is produced, and the bulk of the gas proportionably diminished : 
and though it be perfectly true that the increased bulk of (he 
gas obtained at liigher temperatures is partly leferable to the 
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decomposition, and consequent expansion of the olefiant 
portion, and therefore attended by a certain diminution of illu- 
minating power, still, as far as economy is concerned, it will be 
found advantageous to make oil gas at a bright, or cherry-red, 
heat. 

The next section of Dr. Henry’s paper contains the results 
of his experiments on coal gas, which are conducted with his 
usual skill and patience, but the analyses are so much affected 
by the questions discussed in the concluding section, that we 
shall prefer employing our remaining space in calling the reader’s 
attention to the author’s “ inferences respecting the composition of 
that part of the gas from coal and oil^ which is condensed by contact 
with chlorine.^* By a variety of experiments. Dr. Henry con- 
siders it as proved, that that portion of oil and coal gas, which 
is condensible by chlorine, (light being excluded), is of a spe- 
cific gravity of 1.4 to 1.2, and consequently, that it is not pure 
olfiantgas. Again, both Dr. Henry and Mr. Dalton, agree 
that the portion of oil and coal gas condensible by chlorine, 
requires for its entire combustion not three volumes of oxygen 
(which would indicate olefiant gas,) but four volumes and a 
half ; so that as our author himself remarks — 

** It is evident from these facts that the aeriform ingredient of oil gas 
and coal gas, which is reducible to a liquid form by chlorine, is not identical 
with the olefiant gas obtained by the action of sulphuric acid on alcohol, 
but considerably exceeds that gas in specific gravity and combustibility. 
Two views may be taken of its nature ; for it may either be a gas sui 
generis, hitherto unknown, and constituted of hydrogen and charcoal in dif- 
ferent proportions from those composing any known compound of those 
elements; or it may be merely the vapour of a highly volatile oil, iiiiiigled 
in various proportions with olefiant gas, carburetted hydrogen, and the 
other combustible gases. Of these two opinions, Mr. Dalton is inclined 
to the first, considering it as supported by the fact that oil gas, or coal gas, 
may be passed through water, without being deprived of the ingredient 
in question ; and that this anomalous elastic fluid is absorbed by agitation 
with water, and again expelled by- heat or other gases, unchanged as to its 
chemical properties, as we have both satisfied ourselves by repeated experi- 
ments. On the other hand, 1 have found that hydrogen gas, by remaining 
several days in narrow tubes in contact with fluid naphtha, acquires the 
property of being affected by chlorin<^ precisely as if it were mixed with a 
small proportion of ulefiant gas ; and 1 am informed by Dr. Hope, that oil 
gas, wlien forcibly compressed in Gordon’s portable gas lamp, ueposits a 
portion of a highly volatile essential oil. The smell also of the liquid which 
IS condensed on the inner surface of a glass receiver, in which oil gas or 
coal gas has been mixed with chlorine, denotes the presence of chloric 
ether, evidently however mingled with the odour of some other fluid, which 
seems to me to bear most resemblance to that of spirit of turpentine. This 
part of the subject is well worthy of farther investigation ; but having de- 
voted to the inquiry all the leisure which I am now able to command, 1 must 
remain satisfied at present with such conclusions as are saifely dediicible 
from the foregoing investigation." 

We entirely agree with Dr. Henry that this subject deserves 
further investigation, and as no one can be better qualified for 
its prosecution than himself, we trust that he will resume and 
complete that which he has so ably commenced. It is not only 
interesting as an abstract chemical inquiry, but may also prove 
important in its relations to the economy of gas illumination. 

C. 
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i. An Essay on the easiest and most convenient Method of 
calculating the Orbit of a Comet from Observations, By 
William Olbers, M.D. 8vo. Weimar, 1797. 


[Continued from Vol. XI. p. 182 .] 

Section IL 

On some Equatmis of the First and Second Order, which have 
been proposed for determining the Equations of Comets, 

§ 40. 

Now the chord k” being (§ 7) ([a:'" — a?']® + y')* 

-f {z"' — z')®) ; if we dcvelop.e this formula, and remember 
that == y ® + y ® + and we shall 

find K' = (r® + — 2/ if* — 2z' z**) : and since 

we had x' = ^ cos a! — R' cos M, if =z: f sin ol — R' sin A' 
z = ( tang ; and x**' = cos a* — R'" cos s= 

sin ol" — R ^' sill A'", z'" = tang S '" ; we obtain x x" + 
y f' = R' R'" cos (A'" - AO - f R'" cos (A'" - «') - M^' 
R' cos (A' -- ol") + M^'® cos {ol" — OL ;) and z' z'" r: 
tang S' tang S '*' ; so that the whole equation becomes k*^ = r'* 
+ r**'^ - 2 R' ir cos (A"'- A') +2^' R" cos + 2M 

^ R' cos (A' — a" ) — 2 M^'® cos {ol" — a ) — 2 tang S' 
tang S '" : for wliicli wc may write /e = */ (F + G^' + H^'®). 

§41. 


Now T being the time between the first and third observa- 
tion, wc have, from Lamrert’s very elegant theorem, 

T zi: ^[/ + r " + k*) ’ — {r + /" — k*) * j But if we 

snbstitutiid, in this equation, the values of r, r' and k*, we should 
arrive at an equation of enormous ditficulty: it might, how- 
ever, be reduced to the 12th‘ degree by substituting for the 
equation of Lambert ihc approximation of Duse' jour, 


{r* * 4 “ li' 

T* rr i ; and even to the 6th, by supposing 

r' + r'" r'® + r*"^ 

— ~ ^ j , which is, however, only at all admis- 

‘tf 2 
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sible when r' and r'* diiFer but little from each other, and k' and 
T are very small. There is, however, no occasion for these 
awkward abbreviations ; for although the value of q cannot be 
found immediately from Lambert’s formula, yet it may be 
obtained by a few easy trials,- since we have three equations, 
/ V (R'« ^ 2R' cos (A' - «') ^ 
r'" V - 2 R'" cos (A'^' - a") + see® 0"' M® 

(F + ‘*-11 which the coefficients of q 

are known magnitudes, expressed in numbers ; so that we 
have only to assume a value for q\ and we obtain those of r* r" 
and k" by the extraction of the square root only. From tlu*so 
we may find without difficulty, by means of the table of the 
descent towards the sun in a parabola, or by an easy direct 
reckoning, the time that ought to elapse between the observa- 
tions, according to the assumed value of q. This time, com- 
pared with the ol)servcd time, immediately shews whether we 
ought to increase or diminish the value of q\ in order to come 
nearer to the observation. In this manner wc approximate 
rapidly to the truth, and may at last employ a simple interpo- 
lation. It will seldom be necessary to make more tlian four, 
or at most five, suppositions ; and the first of them will not 
require any accuracy of calculation : at least the determination 
of the true value of^' from these three ecpiations will always lx* 
much more cuuveiiieiit than the solution of a single c(] nation of 
the 6th degree. 

§ 42 . 


As soon as the value of q is determined, the determination of 
all the elements readily follows ; for the computation gives us 
at once r , t"\ q , and ^ Now if we call the heliocentric 

latitudes, in the first and thiul observations, a' and a", we have 


. , tang/3'^' , . tang/5"e'" 

sin a' = 2- — andsmA ''= — ^ 

T 


If also wc put 


for the heliocentric elongations of the comet from the 


earth, we find sin = t..— v- - _ £'_sin (A^W') 


_ g' sin (.V — 

r cos a' ’ /• ' cos A' 

whence we obteiin the two heliocentric longitudes, which may 
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bi; called C' and C". If now we put cot « =: 

‘ tang^ sin{C — C ) 

— cot (C'"' — C'), wc shall have of the distance of the comet in 
longitude, at the time of the first observation, from the ascend- 
ing node ; and consequently C' — w the longitude of the node. 
The inclination of the orbit is obtained from the formula tang 

i — - ^ . For the two heliocentric distances of the comet 

sin Of 

from its node in the plane of its orbit, ti\ we have cos = 
cos cos «, and cos ?/'= cos x"' cos (C— C'+w) ; and ii'‘ — u* 
is the difl’erence of the two true anomalies. Now if we make 9 
the true anomaly, in the first observation 9 , wo have, from the 

1 ■ /. 1 11.1 u" —n 

known properties of the parabola, tang A 9 = cot — cosec 

u ■' — u r 

1 — — . ^ whence we liavc the longitude of the perihe- 


lium ; and the distance w* at the perihelium is found / cos“’ 
i- 9 ; the tinn* may also readily be foimd either by direct com- 
putalion, or by a table. [Or since wc must previously have 
determined the values ofr, r" and /i', may obtain that of 

^ fromtlic equation A, NoUj 3; = • . 

27r — v' 291 * 

and then cos 9 = ~ — 1 . The longitude of the 

r r 


node may also be deduced from its tangent 


1 

X 



Note 2. Til.] Notj’. communicaivd by the Aunioii. [It may bo 
somewhat 111010 convenient to employ tlu; formula tang {u -f- 


sin (x" + X') 
2 "^sin {x'" — x') 


tang 





§ 43. 

It is natural, as soon as ^ is found, to have the curiosity to 
calculate all the elements of the orbit, although there is no 
actiuil necessity to do so, until further corrections have been in- 
troduced ; and, as Laplace has justly remarked, in so long a 
eomputatioii, wc ought to spare ourselves every unnecessary 
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labour. We might therefore be contented to determine either 
the longitude of the node and the inclination of the orbit, or the 
time and distance of the perihelium, according to the mode of 
correction which we might prefer. Thus if be = w'" — u\ or 
the angle formed by the two positions of the revolving radius, 


; which enables us to de- 


y'a -L 

we have cos x = Iw't: » thence f by the formula 

aT t 

r 1 

tang^ ?i=cot 4 %— — 

r sm^x 

termine the time and distance. Wc may also find f more 

r n • • r-(r“'-r'y j ,, (r'"+rT-A"» 

directly, since sin^ ^x= — i X= r-a^- , 

4 r r 4r r 


whence cot* 4 % = 


+ rj - r* 

— (r' — rJ ’ 


r — 7*7 


consequently tang ?> = 


§ 44. 


It will be convenient to recapitulate the formulae immedi- 
ately necessary for the computation, that the whole may be 

found together. We first find 7 ^ then M = 


{m sin (A' — a ) — tang 0) t' 


sin (A" — a!) 
and the coefficients of 


(tang^' — w sin [A' ~ c.'"} ) t' ' 

— 2 R' cos (A' — of) + sec*^ 

= R'"“ - 2 R cos (A'" - a!") 'M{ +. sec* 0'" 
k'^ = r '* + - 2 R' R'" cos (A''' - A') + 2 R"' cos (A"' —u) 

+ 2M R^-* cos (A' -O 2 Mcos 2 M tang 0, 

tang 0'* ; hence wc obtain ^ by a few trials, and from it 

all the other elements of the orbit, by means of the formulas in 
§. 42 and 43. 


§ 45. 

Even a superficial comparison of this method with any other 
that has been hitherto proposed, will be sufficient to show its 
superior conciseness and convenience. It has also the ad- 
vantage of being universally applicable, whenever wc have three 
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observations of a comet. It is true that the proportion, in 
which the chords are supposed to be divided, is not mathema- 
tically correct ; but this source of error is by no means very 
material: Euler and Lambert have supposed the same for 
the orbit of the comet ; I have only extended the supposition to 
that of the earth, and by this extension the inaccuracy will 
never be considerably increased, and frequently even diminished. 
NoTie of the direct methods vhich have been proposed is so 
acckjrate ; for they all take for granted, either tacitly or ex- 
pressly, that the portion of the comet’s orbit is a right line de- 
scribed uniformly ; or if the arcs be assumed, with Laplace, 
so small that the supposition creates no error, these arcs must 
be determined by means of an awkward interpolation. I shall 
also show, in the next section, how easily the error arising from 
the imperfection of the supposition may be corrected. 

§•. 46. 

This method of calculation may, however, be more com- 
pletely illustrated by an example; and I shall take for this 
purpose that of the comet of 1769, partly because the ele- 
ments of its orbit are so well established, and partly because 
it has been the most frequently employed for an example of 
other methods. The observations are from Pingrf/’s Cometo- 
graphie. 


Tiiin’S 


a 




Sept. 4 14h 

O 

o 

00 

w 

1 1" 17° 

51' 

39" S 

8 14 

101 

0 

r>4 22 

5 

2 

12 14 

124 

19 

22 23 

43 

55 

For these three observations we have 



lfi2° 

A 

42' 

5" 

Los; R 
.00;h32 



166 

35 

31 

.002665 



170 

20 

20 

.002184 




t" 

Consequently days, y =1, and T=8 days. 
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The computation for M will stand tlius 

Log tang 0' 9.()08237 

-Logsin {A"-a") 9.959299 

= Log»» 9.648938 

Jl-ogsin (A"-a') 9.998750 

'*'lLog sin (A"-a"') 9.827766 

_ f Log m sin (A"— « J 9.647688 
“iLogrwsin (A"— «"') 9.476704 

Tang 0" .43963 

sin (A''-a"') .29971 

Tang 0"-m sin 713992 

sill (A" -a') .44431 

Tang 0 .32221 

m sin (A" — a!) -tang 0 .12210 

Log. 122 10 90867 1 6 

-Log. 13992 9.14.5880 

z=Log M 9.94(1836 

We nc-xt compulo the formulas 
R'"- 2 IV cos (A'- a') I'+sec ■'0 and 

R'" cos (A"'-«"') M + sec ■‘0" M’ wiiich 
become r'^= 1.014.53 — 0.288.54 / + !. 10393 

r’"'= 1.0 101 1 - 1.21482 5'+-.908(’).y f ' ; llicn lor llie 
chord , 2 R' R'" cos (A'"- A')+2 R'" cos (A"'-a') 

f'+2 R' cos (A'-a"')M^'— 2 M cos («"'-«') 2 tang 0 

tang 0" M ; and the calculation stands thus 


(1) Log 11' 

.003132 

(2) Log R'" 

.00218 

+ T.og R " 

.002184 

+ liOg cos (A'"- 

-a') 7.89400 

+ Log cos r A'" - 

-A') 9.995976 

3= Log .007875 

7.89618 

= Log 1.00298 

0.001292 



(3) Log M 

9.040836 

(4) J.og M 

0.940836 

+ l.og R' 

.003132 

-h liOg cos (a " — 

») 9.861377 

+ Log cos (A'— 

cc'") 9.894274 

- Log .6:3118 

9.802213 

= Log .6890:30 

.9.838242 
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(5) Log M 9.94083(5 

+ Log tang 0 9.508173 

+ Log tang 9.643090 

= Log .12362 9.092099 

Then adding twice each of these numbers to wc have 

r'^+r"'^=2.02464--l. 50336 ^'+2.01262 
—2.00596 + 1.39382 ^'-1.51560 
.01868- .10954^'+ .49702^'^ 

Our three equations therefore become 

r"'- ^/(I.OIOI 1—1.21482 ^'+ .90869 ^'0 
/= ^/(1.01453— .28854 ^'+1.10393 
r=:V( .01868- .10954 e+ .49702 ^'0* 

III which if W'C take ^'=1, wc have 7'=:1 .40..., 7*'":=:. 84..., 
and ^''=.62..., giving the time in which the area is described 
26.88 days ; while the observation gives only 8 : consequently 
this value of is much too great. 

We will therefore take r=^.5; then ?*' will be 1.07, r"'s^.80, 
and 7i'=.297, and the time 11.83 days, which is still too great. 
We may next try ^'=1 ; giving ?’'=:1.02, 7 '"=. 84, 194, and 

the time 7.79 days, or somewhat too small. Hence it may be 
inferred that the true value of cannot ditl’er much from .35. 
Wo may therefore compute more accurately for .345 and .350, 
and wc shall find 

^=.345 ^'=350 

1.02294 1.02409 

.83616 7*'^'=:. 83411 

k"= .20012 .20304 

T=: 7.9271 Tzr 8.0410 

Consequently the error of the former supposition is — .0729, 
of the latter +.0410; whence the true value of is .34820; 
and by an easy interpolation wo find ? '=1.02367, 83504 ; 

and Log ^'"=Log M ^'=9.482665. 

§ 47. 

In order to determine the whole orbit, we obtain the heliocoii* 
trie latitudes from the formula. 
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Sin whence a'= 6°.17'.34", V"=9® 12'.l9". 

r 

For the elongations from the earth, we have 

Sin •= hence.'=19°.47'.47%and."=:15°.25'.16": 

r cos X 

consequently the heliocentric longitudes of the comet are C'— 
0.*2®.29'.5'', and C"'=0*.5°.54'.3". By means of the expression 

^^4. muf 


cot ft; — 


tangx' sin (C'"— C; 


•cot (C'"'— C'), we find ft; = 


7°.ir.45''; whence the longitude of the descending node, since 
the latitudes are south, will ho C"— ft;=Os.2°.29'.5"— 7^.11'.45’' 
= 1 1«.25°.18'.7". The inclination is found, from the equation 

tane: 2=: 4l°.21 \30''. In the next place, we have 

^ sin w ^ 

cos m'iticosa' cos «, and cos ?2'":=cos >!'' cos (C'^'—C' + a;), 

consequently 9°.32'.54", 22'"= 14‘^.0'.40% and ii‘" u ^ 

=4°.27'.46'. Hence we find <p, taking the third observation, 

because it is nearer to the sun, by means of the formula tang 

1 

J 9 = cot J X “■ V -—T" • ~1 *> which gives J (p = 67®.5GM2', 

r sin 3 X 

and the true anomaly of the comet in the third observation 
1 35°.52'.24 If we add to 9 the distance of the comet from 
the 73 , or u"', = 14°.0\40", we obtain the distance of the peri- 
helium from the descending node — 149^.53'.4"; consequently, 
the longitude of the perihelium is 4s.25°.l I'.l 1'. The distance 
w at the perihelium is cos 11782: whence we find 

the time from the third observation to the perihelium, = 
24d.20h.22ni. ; and the time of tho perihelium October 7, 
10h.22m. 


[Note . — It must here be remarked that it has been usual 
with all astronomers, since the time of Halley, to apply the 
term Longitude of the Perihelium to the sum of two angles 
lying contiguous to each other in different planes; onti the 
longitude of the node, reckoned on the ecliptic, the other the 
distance of the perihelium from the node, measured on the 
plane of the orbit. To reduce the longitude of the perihelium 
to the ecliptic, in the common sense of the term, would be of no 
practical advantage. Tr. From a letter of the Author.] 
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% 48. 

The elements thus found are these : 

Longitude of the Q 
Inclination of the orbit 41®.21'.30" 

Longitude of the perihelium 4^25®.11M^' 

Distance at the perihelium .11782 " 

Time of the perihelium 1769 October 7 1 Oh .22m. 

If now we compare these elements with those which are 
already known, they will approach very near to them, and they 
agree almost exactly with those which Lambert has deduced, 
from observations, like these, before the perihelium, but com- 
puted with much greater labour and by frequent repetitions. 
The inclination is somewhat too great in both cases, probably 
from some irregularity of the observations. P l n g re' has com- 
puted the orbit by Laplace's method from the same observations 
which I have employed : but the distance and time of the 
perihelium, which are the only elements that he has determined, 
differ much more from the truth than mine : and a very super- 
ficial comparison is sufficient to shew the superior conciseness 
of this method. 

^ 49. 

The errors of the method and those of the observations being 
combined in this example, I shall add a second, from which 
the latter are excluded. The following longitudes and latitudes 
of the comet of 1681 are not derived from observation, but 
computed by Halley, according to his parabolic theory of 
this comet; so that it will appear from this instance, how 
accurately we may determine again, by the method here ex- 
plained, the distances from the earth and sun. 


Times 

a 

& 


A 

LogR 

h m 

Jan. 5. 6 !§ 

* O // / 

0 8 49 49 

Out 

26 15 15 

t 

9 

& 22 18 

9.99382 

9. 7 0 

0 18 44 36 

24 12 54 

10 

0 29 2 

9-99303 

13. 7 9 

0 26 0 21 

22 17 30 

10 

4 33 20 

9.99335 


Consequently ^'.■=4.0411, ^"=4,0055, and T£s:8.0466. Hence 
we find Log M=. 137 562, and the three quadratic equations 
r'=v^(.96754-«. 59292 ^'4 1.24328 e'*) 
r//;= ^(.96941 - .40185 ^'+2.20087 j’*) 
k"=^/(.019726-.122756 ^'* + .265982 
VoL. XII. L 
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Now assuming ^'==1, r becomes 1.27, r"'s=1.65, ^"=^.40; 
and T=: 19.75, instead of 8.0466, that is 11.7 days too much. 
If we take we have r==:.99, r'''==:1.14, A"=:.155, and 

Ts=6.15 days, or 1.9 too little. Hence we may conclude, that 
cannot be very different from .56 ; and we find for 


j's=:.56 

/r=1.01262 

1.19773 

r=.18546 

T=:8.0121 


^'=.57 
r'= 1.01662 
1.20641 
r=r.l9020 
T=: 8.2402 


The error of the former supposition is — .0345, the differ- 
ence of the two values of T .2281 : consequently, tlie true 
curtate distance is .56151, and we have 

r'z= 1.0139 r" =1.1991. 

Now, according to Halley’s theory, the true values were 
r'= 1.0144 and /"= 1.2000; so that our method gives these 
distances perfectly correct to the third place of decimals. 


§ 50, 

These examples are suflicient to show the convenience and 
conciseness and certainty of the proposed method; upon 
which I shall make a few further remarks. In order to deter- 
mine the time from the distances and the chord, we have the 

formula T= ^ K') " ^ ; and in 

order to find it the more readily, tables have been computed 


upon these principles; taking B= , and D 




, we find the respective times in the tables, and 


their difference, or, if the angle is greater than 180°, their sum 
gives the value of T. Such tables are to be found in the Berlin 
collection, but they arc not very accurate : Pinoiie has im- 
proved and corrected them, in his Coynvtographie. 

Since these tables are only calculated to hundredth parts of 
B and D, I have only found it convenient to employ them 
when no great accuracy is required, as in the fust preliminary 
experiments with a value of /. If we wish for great precision, 
the proportional parts arc troublesome, since the first difiorcuccs 
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alone are scarcely ever sufficient for the purpose. In this case 
it is much easier to compute the proper times immediately from 
B and D. This may be done very conveniently by the formulas 
Log s'zr Log B + i log B + 1*43781 17 and Log s"=:Log D 
+ 1 log D-h 1.43781 17, the time T, in which the space in 
question is described, being expressed by s' — s", in days. If, 
for instance, we take r', as in the last article, =1,01262, r"'= 
1.19773, and ^''=.18546, the computation will stand thus 
r= 1.01262 



+r'-=z 

1.19773 



= 

2.21035 



Half 

1.10517 




.09273 


B=: 

D= 

LogB .07842! 

i|-ogB .039211 
Const Log 1.4;i7812 

1.19790 

1.01244 

Log D 
•i Log D 
Const Log 

.005369 

.002685 

1.437812 

Logs' 

$ 

1.555444 

35.9290 

Log s" 
s" 

1.445866 

27.9169 


Hence s'— s''=Tr= 8.0121 days. If we require the time to 
seconds, wc must .ake out the fifth place of decimals, for 
.0000116, and ,0001 day is 8".64, 

§ 51. 

In calculations of any length, it is always an advantage to 
have some check by which we may from time to time examine 
their accuracy. In the present instance we have several such 
expedients. At the end of the calculation it will be also of 
advantage to compute x *^gain from the elements which have 
been determined, and thence to find the geocentric longitude 
and latitude for the time of the middle observation : the one of 
these steps checks the calculation, at least the latter part of it, 
the other serves as a test of the accuracy of the elements of 
the orbit. I find, for instance, from the elements of the comet 
of 1769 deterniin^ in §§ 47, 48, for the 8 September 14h, the 
true anomaly 13*19'.55", and the logarithm of the distance 
from the sun 9.969155, whence the geocentric longitude is 
3\10®.5'.57", the latitude 22®.5'.52" S. The error of longitude 

L 2 
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in —2' 67", in latitude +30"; quantities not at all considerable 
for the first rough estimate. 

§ 52. 

We have many tables for finding the true anomaly of a comet 
from the time given, and the time from the anomaly, which are 
to be found in astronomical works and collections. But the 
most convenient and complete is unquestionably that which is 
contained in a book not very bulky and but little known, 
though extremely valuable, entitled, An Account of the Dis- 
coveries concerning Comets^ by Thomas Barker, Gent. 4. Loud. 
1767. Pp. 54, 1 plate. The second table in this little work 
gives, for every five minutes of the true anomaly, the cor- 
responding parabolic area, and the logarithm of the distance, 
with the first differences, supposing the distance at the perihelium 
unity; and hence the true anomaly and distance from the sun 
may be found for every comet, and for every given time, with 
perfect accuracy, by a calculation which is much simpler than 
that which is required by the coininou tables. It is much to be 
regretted that Barker’s essay was not known to PiNORii'. The 
mode of finding the orbit, described in it, is that of Newton, 
adapted to calculation by the author, and illustrated by a 
particular specification of all the triangles and proportions re- 
quired in it. \Vc find tliree valuable observations of the great 
and celebrated comet of 1744, almost six weeks earlier than 
those which are more commonly known, communicated to 


Barker by Morris; they 

are 

9 

Long. 

T.at. N. 

O / 

1743 Oct. 22 

2 

26 46 

7 35 

27 

2 

24 14 

8 28 

Nov. 1 

2 

21 25 

9 26 


The hour was not recorded, but Barker supposes that it 
may have been about 8 or 9 in the evening, or 8b. 17m. ; and 
he finds that the.se observations agree with the parabolic 
elements of the comet. [The table is also reprinted in Sir 
Henry Englejield^s Essay On the Determinuttk of the Orbits of 
Comets, according to the Methods of Father Boscovich and M. 
de Laplace, 4. Lond. 1793. Pp. 204, 4 plates; but without 
corrections ; it is here presented in an improved form, having 
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been completely re-calculated, as an appendix to Dr. Olbers's 
Essay, together with a table of the anomaly in a very eccen- 
tric ellipsis, computed by a formula of Laplace. — Preface of 
the Editor, Mr. von Zach.] 

§ 53. 

Before I conclude this section, I must observe in the last 
place, that Mr. Schulze has proposed, in the Memoirs of the 
Academy of Berlin, for 1782, a method which somewhat re- 
sembles mine in the principles on which it depends, and in the 
general progress of the calculation. But the computation is 
much more circuitous, and less convenient ; principally because 
the chord of the earth’s orbit is not supposed to be divided in 
proportion to the times, and because instead of the curtate 
distance from the earth, the distance of the comet from the 
sun in the first observation is employed as the principal un- 
known quantity to be determined. There is also a slight over- 
sight with respect to the choice of observations. Mr. Schulze 
observes that Lambi-iit has demonstrated that when the in- 
tervals are nearly equal, the revolving radius in the middle 
observation divides the chord of the coniet^s orbit very nearly 
in proportion to the times: pounm qu'oji einploic des observa^ 
lions asscz distantes enirellesJ^ 'J’his might have been supposed 
to be an error of the press ; but in a})])lying his method to the 
comet of 1779, he actually selects the remotest observations 
which ho possessed, making an interval of more than 80 days, 
and very naturally obtains elements of the comet from these, 
which differ from the truth in an unusual degree. 

Section IV. 

Correction of the Elements of an Orbit which has been 
determined. 

§ 54. 

Some correction of the method explained in the preceding 
section will al^^ays be required : partly on account of its own 
imperfection, and partly on account of the errors of observa- 
tion, which must have so much the more effect on the elements 
as they must necessarily be taken at short intervals of time. 
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§ 55. 

Supposing us to be in possession of a long scries of olr- 
servations, we may proceed immediately to employ the most 
distant of them for the correction of the elements, in a manner 
which will hereafter be explained. But if, as often happens, 
the comet has only been seen for two or three weeks, it will be 
sufficient to correct the errors depending on the mode of com- 
putation, by a process which is very easy and convenient : and 
in this case it will be best to begin with distances somewhat 
remote from each other, for instance, at an interval of 12, 14, 
or 16 days, especially when the apparent distance of the comet 
from the sun is not too small. 

§ 56. 

It has often been observed that our method would be ma- 
thematically correct if the revolving radii actually divided the 
chords of the orbits in the precise proportion of the times ; for 
then in fact we should have correctly : since, however, 

this is seldom exactly true, we have in reality (M+t;) 
f'+A; and knowing the elements pretty nearly, we may now 
find the value of the corrections v and h. 

§ 57. 

For the orbit of the earth, we have ad ; sin (A"'— A) 

: R'" sin (A'"— A''); [since Sa=:IV and Scr^R"', and the sines 
of the angles at d arc tlic same in the two triangles compared]. 


M B 
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For ifie orbit of the, comet, having obtained g' (§ 41), we must 
determine the time and distance for the perihelium, and then 
the true anomaly at the time of the middle observation. 
Hence, as we have already and fbe difference of the true 
anomalies between the first and second observation being r, and 
between the first and third cr, we have ^ and 

— T ; and then for the chord of the orbit of the comet 
we have AD : DC=7’' sin t : sin cr : being lio,wever here 

the true anomaly at the time of the Jirst observation]. 

[To be continued.^ 


vi. An easy Method of computing the Aberration of the Stars. 
By the llov. John Brinkley, D. D., Professor of Astronomy 
in the University of Dublin, 

Tables for finding the constant Arc and Maximum of Aberra- 
tion in Declination for any Star. 

Rule. 

Tab. 1. X sin Dclci. « + Tab. \\,zri a 
Tab. 111. X sin Dccli. * “ a 

a 

tan K (or Arc for Aberr. in Dccli) — 

(K nearer 0° or 180^) //t = — 

' ' cos K 

/ 

(K nearer 00 ' or 270^) ?n = . 

sin K 

Aberration in N.P.D. = — m cos (K O Long. 

When a is + & a — K is in 2d Quadrant. 

n -4“ & a' + K is in 3d Quadrant. 

a — Sc n — K is in 1st Quadrant. 

a — & 4- K is in 4th Quadrant. 

N. B. When Declination of Star is S. its sine is negative. 
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Example. 

To find K and m for Capella 


fAR 1820=: 2. 15^51' ^ 

iDecli,* 45®48'NJ 
Tab. I =: -^1800 log. 1. 2553 
Decli. * log. sin • 9. 8555 

— 12,90 1.1108 

Tab.II.= + 5,62 


Tab. III. = +4^96 log. 0. 6955 
Log. sin. Decli. • 9.8555 

+ a' log. 10. 5510 

— a log. 0. 8627 


a = -7,29 log. 0.8627 tan. 9.6883 

Ar.Comp. cos. K 0. 0463 s 

K = 11.4®0' 

991 = 8,11 . . 0.9090 

For Aberration in AR in Time. 

Aberration in AR = m cos (K 0 Loilg.) 
log tan K = log tan AR + log sec. 23®. 28' 

K is in the Quadrant opposite to that in which AR is © 
log m = const, log. 0. 1303 + log sin AR + log sec D + 
log co-sec K 

Example. 

JAR ct Cassiopeia? = 7®. 35' 

L Decli. = 55®. 33 N J 

tan. 7®. 35' 9. 1243 

sec. 23 28 10.0375 


s 


C. 8°. 15', 

tan. 9, 

1618 




s. ° ' 


const, log. 

0. 1303 

O Long. 8. 5. 4. 


sin 7°. 35 

9. 1205' 

K 6. 8.15. 


sec. 55°. 33 10. 2474' 



CO sec : K 

10. 8432 

cos 1. 26.49 

9. 7382 




0. 3414 

m = 2, 20 

0. 3414 




Aberr. in AR= + 1 ,20 

0. 0796 



TAB. I. TAB. II. 

ARGUMENT. ARGUMENT 

* np.rii. *■ 
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Aut. XVI . — The Clock's daily Rate and Error akone time 
of the Day being knomi, a Table to find its corresponding 
Error throughout the day. By James South, Esq. 
F.R.S., 8cc. 

To the person attached to the pursuit of practical astronomy, 
the employment of observing is by no means an ungrateful 
one ; but it too often happens that observations, when made, 
require some reductions or corrections before they can be 
converted to any useful purpose ; a circumstance which has 
a considerable share in causing the science to be pursued with 
less advantage by private individuals, than it otherwise would 
be. Indeed, in this respect, astronomy seems to labour under 
greater inconveniences than any other department of natural 
knowledge, unless it be that of chemistry, in which perhaps 
the amusement of making experiments is sometimes not a little 
marred by the consciousness that the wasliing of apparatus, 
must be the inevitable consequence. 

Unable altogether to remove the drudgery of reducing obser- 
vations, it behoves us, where we can, to lessen it; and, for this 
purpose, I beg to offer the accompanying tables shewing the 
error of the clock for any part of the day, its rate and error at 
one time of it being known ; nor can I allow this opportunity 
to escape mo, without earnestly recommending the amateur 
observer, to ascertain the prl^oise state of his clock every night, 
previous to his quitting his observatory. He will find that a 
constant and uniform attention to the clock, will insensibly 
entail upon him, habits of accuracy in his other observations ; 
nor do I know any one thing which distingoishes the accurate, 
from the slovenly astronomer so much, as the manner in which 
the performance of the transit-clock, is watched and registered. 

The calculations upon which this table is founded, were 
extended to five places of decimals, so that the third place 
here given may be considered correct; and, for the conve- 
nience of the travelling or nautical astronomer, a table for 
reducing sidereal to mean solar time is subjoined, fur which I 
stand indebted b* the indubtrv of the late Rev. Mi. WolhisLon. 
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.001 .001 



3 0.046 


5 

0 

.077 

6 

0 

.093 

7 

0 

.108 

8 



9 


HI 

10 

0 

.154 

.. 1 



.008 
.011 
.014 
.016 
.033 
.049 
.065 
.081 
.098 
1.114 
.130 
.146 
1.163 
.179 
.195 
.211 
.228 
.244 
.260 
,276 
.293 
.309 
.325 

. 3241.332 .341 
.358 

. 3.>5 1.364 .374 


1 .001 
3 .003 
.006 .006 
.008 .009 
.011 .011 
.014 0.14 
.017 .017 
.033 .034 
.050 .051 
.067 .068 
.083 .085 
.100 .102 
.117 .120 
.133 .137 
.150 .154 
.167 .171 
.183 .183 
.300 .205 
.217 .222 
. 2.83 .239 
.250 256 
.267 .273 
.283 .290 
.300 .307 
.317 .325 
.342 


.001 .001 .002 . 
.003 .003 .003 . 
.006 .006 .006 . 
.009 .009 .009 . 
.012 .012 .012 . 
.015 .015 .015 . 
.018 .018 .018 . 
.035 .036 .037 . 
.053 .054 .055 . 
.070 .072 ,073 
.088 .090 .092 
.105 .108 .110 
.122 .125 .128 
.140 .143 .147 
.158 .161 .165 . 
.175 .179 .183 . 
.193 .197 .202 
.210 .215 .220 
.228 . 23.8 .238 
.245 .251 .257 
.262 .269 .275 
.280 .287 .293 
.297 .305 .312 
.315 .323 .330 
.333 .340 .348 
.350 .358 ..367 
.367 ..876 .385 
.385 .394 .403 
.403 .412 .422 
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Clock's Rate and Error, Sfc. 


.0 5 3.007 0.010 0.014 3.017 0.021 0.084 0.088 0.031 0.035 1 

0 10 3.014 0.081 0.088 0.035 0.048 0.049 0.056 0.068 0.069 

0 80 3.088 0.043 0.056 0.069 0.083 0.097 0.111 0.185 0.139 

0 30 0.048 0.063 0.083 0.104 0.135 0.146 0.167 0.187 0.808 

0 40 0.056 0.083 0.111 0.139 0.167 0.194 0.888 0.850 0.878 

0 50 0.069 0.104 0.139 0.174 0.808 0.843 0.878 0.318 0.347 

1 00.083 0.185 0.167 0.808 0.850 0.898 0.333 0.375 0.417 

3 0 0.167 0.850 0.333 0.417 0.500 0.583 0.667 0.750 0.833 

3 0 0.850 0.375 0.500 0.685 0.750 0.875 1.000 1.185 1.850 

4 0 0.333 0.500 0.667 0.833 1.000 1.167 1.333 1.500 1.667 

5 00.417 0.685 0.833 1.048 1.850 1.458 1.667 1.875 8.083 

6 0 0.500 0.750 1.000 1.850 1.500 1.750 8.000 2.850 8.500 

7 0 0.583 0.875 1.167 1.458 1.750 2.042 2.333 2 625 2.917 

S 0 0.667 1.000 1.333 1.667 2.000 2.333 2.667 3.000 3.333 

9 00.7.10 1.125 1.500 1,875 2.850 2.625 3.000 3.375 3.750 

10 00.833 1.250 1.667 8.083 2.500 2.917 3.333 3.750 4.167 

11 0 0.917 1.375 1.833 2.292 2.750 3.208 3.667 4.125 4.583 

18 01.000 1.500 2.000 2.500 3.000 3..100 4.000 4.500 5.000 

13 0 1.083 1.625 2.167 2.708 3.250 3.792 4.333 4.875 5.417 

14 01.167 1.750 2.333 2.917 3.500 4.083 4.667 5.850 5.833 

15 01.350 1.875 2.500 3.125 3.750 4.375 5,000 5.625 6.250 

16 01.333 2.000 8.667 3.333 4.000 4.667 5.333 6.000 6.667 

17 0 1.417 2.125 2.833 3.542 4.250 4.958 5.667 6.375 7.083 

IS 0 1.500 2.250 3.000 3.750 4.500 5.250 6.000 6.750 7.500 

19 01.583 2.375 3.167 3.958 4.750 5.548 6,333 7.125 7.917 

20 01.667 2.500 3..333 4.167 5.000 5.833 6.667 7.500 8.333 

21 0 1.750 2.62.5 3.500 4.375 5.250 6.125 7,000 7.875 8.750 

22 01.833 2.750 3.667 4.583 5.500 6.417 7.333 8.250 9.167 


23 01.917 2.875 3,833 4.792 5.750 6.708 7.667 8.625 9.583 
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A TABLE, 

SHEWING THE ACCELERATION OF SIDEREAL 
ON MEAN SOLAR TIME. 


Hours 

Min. See. 1 

M. 

s. 

Sec. 

Min. 

See. 

1 

0 9.830 

0 

5 

0.014 

28 

4.587 

2 

0 19.659 

0 

10 

0.027 

29 

4.751 

3 

0 29.488 


20 

0.055 

30 

4.9J5 

4 

0 39.388 


30 

0.082 

31 

5.077 

5 

0 49.147 


40 

0.109 

32 

5.242 

6 

0 58.977 


50 

0.135 

33 

5.406 

7 

1 8.806 

1 

• •• 

0.164 

34 

5.570 

a 

1 18.636 

2 


0.328 

35 

5.734 

9 

1 28.466 

3 

... 

0.4!) 1 

36 

5.898 

10 

1 38.296 

4 


0.655 

37 

6.061 

11 

1 48.125 

5 


0.81.9 

38 

6.225 

12 

1 57.955 

6 

e«» 

0.983 

30 

6.389 

J3 

2 7.784 

7 


1.147 

40 

6.553 

14 

2 17.614 

8 


1.311 

41 

6717 

15 

2 27.443 

9 


1.474 

42 

6.881 

IG 

2 37.273 

10 

— 

1.638 

43 

7.04 4 

17 

2 47.102 

11 


1.802 

44 

7.208 

18 

2 56.932 

12 

... 

1.966 

4.3 

7.372 

19 

3 6.761 

13 

• •• 

2.129 

46 

7.536 

20 

3 16.591 

14 


2.293 

47 

7.700 

21 

3 26.420 

15 


2.457 

48 

7.863 

22 

3 36.250 

16 


2.()2l 

49 

8.027 

23 

3 46.080 

17 


2.785 

50 

8.J91 

24 

3 55.909 

18 


2.949 

51 

8.355 



19 

mm* 

3.112 

52 

8.519 



20 

... 

3.276 

53 

8.681 



21 


3.440 

54 

8.846 



22 


3.604 

j 55 

9.040 



23 


3.76S 

j 5() 

9.174 



24 


3.932 

57 

9.338 



25 


4.099 

58 

9.502 



26 


4.259 

59 

9.665 



27 

... 

4.423 

60 

9.830 
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Art. XVII. Miscellaneous Intelligence. , 

I. Mechanical Science. 

§ The Arts, Manufactures, &c. 

!• AppUcatio7i of the Air Pump. — Mr. John Oldham of the 1 
Bank of Ireland* has recently applied the air pump to many 
operations in the arU, and in which substances are to be im-"^ 
pregnated with fluids, and with great success; thus, in the 
sizing of paper, for instance, the paper is piled up evenly in a 
vessel capable of being rendered air-tight, an exhaustion is 
made, the size introduced, and the air's pressure admitted; 
when the fluid passing into the pores of the paper rises it regu- 
larly, and without injury to the fabric. In the same way paper, 
silk, flax, cotton, and woollen staples, either raw, spun, or 
woven, may be dyed very regularly. In the processes of boiling, 
soaking, or pickling food, &c., this process may be used to re- 
move the air and introduce the fluids, and its application is 
easy and evident in numerous similar casc&. An apparatus of 
this kind is erected at the Bank of Ireland for wetting bank-note 
paper preparatory to its being printed on ; an immense quan- 
tity of this paper is wetted without delay, and without any in- 
jury to the paper. 

2. Adhesive Pelt, — Mr. William Wood of Bow, Middlesex, has. 
discovered that a light felt of hide or hair, or mixture of hide, 
hair, and wool, when saturated with tar is highly elastic and 
water-proof, and conceiving the useful application of the sub- 
stance as a lining for the sheatlring of ships, he manufactures 
it in an expeditious and economical manner, in sheets of suit- 
able size for that purpose ; such sheets being attached to the 
external sides and bottom of the ship, by simply nailing with 
copper nails, arc covered with planking. The substance he 
terms adhesive felt ; it possesses the property of elasticity in 
so considerable a degree, as to stretch uniformly without frac- 
ture or injury either to its texture or its complete impermea- 
bility to water, whenever the ship's seams are opened by strain- 
ing in hard weather, or in more dangerous cases of the starting 
of planks, or the breaking of timbers as in stranding. In all 
such cases this material forms an impenetrable and elastic case 
or garment for the whole ship’s bottom, and in the case of the 
opening of seams by straining, it recovers its first dimensions 
with the return of the part so opened in the release of the 
strain ; in such cases it generally falls into the openings in a 
certain degree so as to render them afterwards more secure 
against a recurrence. He also finds it to be a complete pro- 
tection against every destruction of worm in all climates ; this 
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deBtVuctivo ani^nal is never known to penetrate the material in 
the slightest degree. The hair, or hair and wool, is pre- 
pared for felting by the operation of dressing or bowing, as 
in thepracti(^ of hat-making, and is hlted in the usual manner. 
Sh^ts or portions, thus felted, are dipped into the melted tar 
ana pitchy, certain stated proportions to each other, and then 
undergo a slight compression to take away the extraneous or 
dripping quantity of the material ; they are then exposed for a 
short time to air to dry and cool, and are considered fit for 
use.— Monthly Magazine, July, p. 347. 

3. The Apograph, — This is a newly-invented instrument for 
copying drawings upon paper, copper, or any other substance 
capable of receiving an impression, and upon any scale. It is 
said, the arts furnish no instance of an instrument resembling 
it either in its operation or appearance, except, perhaps, the 
pantograph, from which it differs in tlic position of the beam in 
an horizontal plane, and in the addition of a counterpoise to 
return the hand when the beam is not vertical, and in other re- 
spects. Mr. Smith, of Ayr, is the inventor. 

4. New Madder Mr. Field, after seven years of much 

labour, has prepared a lake from madder which, in point of 
brilliancy and strength both for oil and water-colours has, till 
within a short time, had nothing comparable to it in the arts, 
it is also of a very durable nature. — New Monthly Mag, Sept. 

5. Contamination of Salt for Manufactories. — The following 
question having been j)ropo«‘od to the Acadenny of Sciences by 
the French Ministry : What are the j)rocesscs to be adopted 
in contaminating common salt without injury to the soda ma- 
nufactories, which will not permit of its re-appropiiatiori to the 
uses of common life by any secret process, or at so little ex- 
pense, as to make the chances or the profits encourage fraud 

The academy in answering say, that it is impossible to re- 
solve the question because of the high price of salt, but that 
the following means will render the fiaud the most difficult. 

1. Colour the salt by of wood charcoal. 

2. Infect it by distilled from animal substances, 

or by J o of tar. 

3. To make the mixture in the magazines. 

IT. Chj:mical Scif.ncj:. 

§ CiiEMisTiiY, Electricity, MaCiXettsm. 

1. On the Analysis of Alkaline Minerals, by M. Bcrtliier. — 
M.Bcrthier, remarks in his paper on this important part of Analyti- 
cal Chemistry, that the use of barytes is inconvenient from the 
necessity there is of repeatedly heating it with the mineral to be 
analyzed before the action Ife complete, and uncertain from the 
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circumstance that every time an alkaline glass is heated very 
highly with fixed bases in quantity sufficient to combine with the 
silica a portion of the alkali is volatilized, amounting in some 
cases, even to one half. Boracic acid complicates the analysis, 
and especially that part of it which relates to the alkali. 

Here M. Berthier has been induced to suggest, in place of either 
those substances, the use of oxide of lead, and has found it so 
convenient in his own experiments as to have employed it con- 
stantly for more than a year at TEcole dcs Mines. At first, car- 
bonate of lead in the proportion of three to one of the stone was 
used, but on fusing this in platinum or silver vessels, though a 
mass was obtained perfectly soluble in acids, yet the crucibles 
were frequently acted upon, because a portion of lead was some- 
times reduced by something in the stone, or by the fumes of 
the fuel. 

To obviate this inconvenience, nitrate of lead was used, and 
the following is the process ; The mineral is to be pulverized and 
then exactly mixed with two parts of nitrate of lead and one 
part of ceruse also pulverized. The mixture is to be placed in 
a small covered platinum crucible, and this placed in another 
crucible also to be covered ; they arc then to be heated red for 
a quarter of an hour without being uncovered : the fusion takes 
place tranquilly and without swelling, and a yellow or brown 
transparent liquid glass is obtained. The crucible is then taken 
out of the furnace, and its contents poured into water, as much 
of it being taken out with a spatula as may be, and then the 
crucible itself plunged into the water. The glass splits into 
small portions and is readily acted on by acids. It is then bdiled 
with nitric acid, and from time to time the portions of silica arc 
crushed with an agate or porcelain pestle. The silica remains 
in a gelatinous state. The lead is precipitated by sulphuric acid, 
the liquor being tested ultimately by sulphuretted hydrogen that 
no portion may remain. The solution is then boiled with car- 
bonate of ammonia, and the precipitate analyzed by the or- 
dinary method. Finally, the liquid is to be evaporated to dry- 
ness, the salts calcined in a platinum crucible, the residuum 
collected and weighed. This residuum contains the alkali in the 
state of sulphate, and almost always mixed with sulphate of 
magnesia. It may be treated as follows : 

1. Precipitate the sulphuric acid by acetate of barytes, collect 
the precipitate and weigh it ; precipitate the barytes by carbonate 
or oxalate of ammonia. Evaporate the clear solution to dryness, and 
collect the salt left : it will be a mixture of alkaline subcarbonate 
and caustic magnesia; weigh it, and expose it to the air. If it con- 
tains potassa it will deliquesce; wash off the alkali from the mag- 
nesia, and weigh the latter, then ascertain whether the alkaline 
carbonate be of potassa, soda or lithia. When the sulphates 
first obtained arc neutral, it is sufficient to determine very 
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exactly the quantity of sulphuric acid and magnesia, to learn 
the nature of the alkali. 

Or, 2. Precipitate the magnesia and sulphuric acid by barytes 
water, and the excess of barytes by carbonate of ammonia; 
evaporate, calcine, and the alkaline subcarbonate is left pure. 
The magnesia may be separated from the sulphate of barytes 
by means of an acid. 

Or, 3. Precipitate the magnesia by lime water, the lime by 
carbonate or oxalate of ammonia, evaporate, calcine, then the 
magnesia is obtained immediately, and the alkali in the state of 
sulphate. 

In examining a mineral for alkali, in the first instance, one 
part of it powdered may be mixed with three parts of ceruse, 
the mixture put into a crucible so large as to half fill it, 
that crucible placed in another, and the whole heated to white- 
ness, until it be perfectly fluid. Remove the small crucible, and 
when cold, collect the glass, and those parts to which it adheres. 
Pulverize it and boil in common muriatic acid. When it has 
acted sufficiently, evaporate to dryness, and then wash with re- 
peated small portions of boiling water. I'he silica will be left 
with most of the lead in the state of muriate. Precipitate the 
solution by lime water, wliich throws down all the other earths 
and oxides, and then precipitate the lime by carbonate of am- 
monia, boiling both together, evaporate to dryness, add a little 
sulphuric acid to the residue and heat it, the alkali remains as a 
sulphate. If there be no magnesia present, the lime w^ater may 
be spared, and the prccij)itation at once made with carbonate of 
ammonia.— ilww. de Chim, xvii. p. 28. 


2. Compounds of Maly bdenuiUf Chromium, Tungsten, Antimony, 
<§rc. — 'rhe following results are from a paper on the composition 
of several inorganic combinations by M. Berzelius. They arc 
to be considered as the most accurate results to be obtained by 
that chemist. 


Molybdate of lead 
Molybdic acid 
Chromate of lead 
Chromic acid 


(Molybdic acid 
(Oxide of lead 

39.185 

(i0.815 


100 

155.2 

Molybdenum . 

6fS.G13 

- 

100 

O 

X 

33.387 

- 

50.12 

1 Chromic acid 

31.853 

- 

100 

(Oxide of lead 

G8.147 

- 

213.924 

[chromium 

53.98 

- 

100 

tOxygcii . . 

4G.02 

- 

85.65 

( Chromium 

70.11 

- 

100 

\Oxygen . . 

29.89 

- 

42.64 

j Tungsten . . 

74.891 

- 

100 

l^Sulphur . . 

25.109 

- 

33.53 


The blue substance which remains after the decomposition by 
heat of tungstate of ammonia in close vessels, is of a particular 
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nature. It dissolves in caustic alkalies rather more slowly than 
the yellow acid of tungsten, and loses its colour. The solution 
yields the ordinary tungstates. If heated in an open cylindri- 
cal vessel, it becomes yellow at the surface, but remains blue 
within ; a proof that its change of colour is produced by the ac- 
cess of air. When heated until the yellow colour was perfect, 
it gained in weight, but the increase was never more than 
0.0025, or at the very utmost 0.003 of its weight. 

I have found that tungsten forms an oxide beneath the acid. 
It may be produced by passing hydrogen gas over red hot tung- 
stic acid in a tube. When the hydrogen passes without deposit- 
ing vapour of water, the acid is reduced to the state of oxide. 
This oxide is a chocolate-coloured powder which does not in 
the moist way combine either with acids or bases. It takes 
fire at a temperature much below redness, and burns like tin- 
der: 100 parts of the oxide produce 107 of tungstic acid, from 
whence it follows that the oxygen in this oxide is to that in the 
acid as 2 to 3. 

On the much disputed and uncertain subject of the oxides of 
antimony, M. Berzelius after remarking on the difficulty of 
giving ail accurate result, stales that he has found two data 
which are easy to verify and important in their evidence : the 
one is, that 100 of antimony oxidated by nitric acid, and heated 
red, and sufficiently to decompose all antimonic acid, gives 
124.8 of antinioiiious acid. The second equally invariable 
point is, that when antimonious vxcid is mixed with pure anti- 
mony, pulverized and heated in close vessels without access of’ 
air, the acid is converted into fusible oxide combining with a 
portion of the mixed metal, equal to oue-tliird of that in the 
antimonious atnd, ])roving that the ratio between the oxygen 
in the oxide and that in the acid is as 3 : 4. The composition 
is as follows : 


Antimonious acid 
Antimonic acid 


f Antimony . 

84.32 

100 

^(Oxygen 

15.68 

18.6 

^Antimony . 

80.13 

100 

j Oxygen 

19.87 

24.8 

j Antimony . 

76.34 

100 

/Oxygen 

23.66 

31 


The oxygen being as 3, 4, and 5. 


55ilica 


jSilicum 
J Oxygen 

Dcutoxido of 


40.641 - 

. 50.350 - 

, 79.825 

, 20.175 

Anvales de Chim, 


49.716 
50.284 
100 
25.272 
.xvii. 1. 


3. Oxide of Chromium . — If the hydrated green oxide of chro- 
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iiiumr be heated by an alcohol lamp, it will lose its water, and 
become of a deep green, nearly black. Let it be weighed, and 
then heated to redness, it will appear to inHame at the moment 
vividly. The cold oxide is of a fine green, has lost nothing in 
weight, but is insoluble in acids, or at least the loss in weight 
is so small as not to surpass 0.0025, and is occasioned by a 
little acid that adheres to it, notwithstanding its being precipi- 
tated with excess of ammonia. The acid becomes evident to 
the smell at the moment of ignition. This phenomenon is of a 
similar nature with the ignition of many metallic antimoniates, 
gadolinitc, and the hydrate of zircon. — Berz.An. Chm. xvii. 12. 


4. Carburet of Nkkcl. — Carburet of nickel, when obtained 
by heating the oxide with resin and oil, is, according to Mr. 
Ross, a substance very much resembling plumbago in its appear- 
ance, but is more micaceous. When nickel, reduced as above, 
and consequently containing carburet, was reheated to fusion, a 
portion of tim compound rose to the surface, having the ap- 
pearance of micaceous iron. It is not acted on by nitric acid, 
and may therefore be obtained by dissolving out the nickel by 
that acid.— ylnna/6’ of PhiL ii. p. 149. 

5. On the Allots of Chromium^ Iron, and Steel, — M. Berthler 
has lately been engaged on these compounds, and has given 
much interesting information respecting them, in a paper pub- 
lished in the Annalcs de Chimic, xvii. p. 55. Chromium has so 
strong an aflinity for iron, that the j)rosence of the latter metal 
very much facilitates the reduction of the former, and the com- 
binations which result are, according to M. Bcrthier, more ana- 
logous to sulphurets and ])hosphurets than to alloys. The 
oxide of chrome also has so strong an allinity for the oxide of 
iron, as frecpiently to prevent its reduction, an circct that is not 
observed with any other substance. 

Oxide of chromium heated very intensely, in a crucible lined 
with charcoal, was completely reduced, and gave a button that 
had suffered hasty fusion, was brittle, hard, grey in some 
places, grey-black in others, perhaps containing carbon in com- 
bination. 

Mixtures of oxide of iron and oxide of chromium, in various 
proportions, were heated in crucibles lined with charcoal, and 
reduced, giving yierfcct combinations of the two metals. These 
alloys are generally hard, brittle, crystalline, of a whiter grey 
than iron, and very bright, less fusible, much less magnetic, and 
much less acted on by acids than iron, and tlicsc characters arc 
more marked in proportion as more chromium is present. An 
alloy, resulting from an equal mixture of per-oxidcs of iron and 
oxide of chromium, gave a rounded button, full of cavities, lined 
with prismatic crystals, its fracture crystalline. Its colour 
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whiter than platinum, and hard enough to scratch g^lass like a 
diamond. It was easily reducible to powder in a mortar, and 
its powder was metallic. Strong acids, and even nitro-muria- 
tic acid, scarcely acted on it 

Chromate of iron, being heated in a crucible lined with char- 
coal, the iron was only reduced into a minor state of oxidation, 
and acted on the magnet. Without the presence of the oxide 
of chrome, the iron would have been reduced. 

On heating chromate of iron with an equal quantity of glass, 
containing 16 per cent, soda, there was reduction of part of the 
metals, and a loss of 10 per cent, which M. Berthier thinks is 
iron and chrome volatilized, because a metallic scoria appeared 
on the surface of the crucible f: and this loss was greater on 
adding borax, and increased with its quantity. 

The best method of obtaining the alloy from chromate of iron, 
is to fuse it in a crucible lined with charcoal, with .30 of lime 
and .70 of silica, or with 1. of alkaline glass, or better still 
with .40 of borax ; and to obtain as much chromium as pos- 
sible, a portion of oxide of iron should be added. 

In consequence of the experiments described, p. 319, Vol. ix, 
of this Journal, M. Berthier was induced to try the clFcct ob- 
tained by adding a portion of this alloy to steel. Two alloys of 
cast-steel and chromium were made, one with 0.01, the other 
with 0.015 of chromium. These both forged well, the first bet- 
ter than cast-steel. A knife and a razor were made from them, 
and both proved very good; their edges were hard and solid, 
but their most remarkable character was the fine damask they 
took, when washed over with sulphuric acid. This damask, 
was composed of white silvery veins, and nearly resembled that 
given by the alloy of steel and silver. The white parts are pro- 
bably pure chromium, on which acids have no action. There 
is room to suppose that chromic steel will be found proper for 
the manufacture of damask blades, wdiich will be solid, bard, and 
have a fine appearance, and also for many other instruments. 
It was prepared by fusing together cast-steel and the alloy of 
chromium and iron. 

6. On the Combination of Oxides with Chlorine^ Iodine, and 
Cyanogen, hy M. Granville. — I'he compounds formed by the 
union of oxides with chlorine, &c., have never been examined 
in a general manner. Messrs. Vauquelin, and Thomson have 
been engaged with some of them, but still a chasm exists 
in the chemical knowledge of substances with regard to these 
compounds. M. Granville has added to the number which was 


♦ Query, the proportion of these properties due to carbon conibination 
with the iron ? 
t May not this loss be alkali ? 
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kno^n to exist, and has given the composition of many of them 
obtained #y direct analysis. 

The substance known in this country by the name of bleach- 
ing-powder, is ‘a subchloride of lime ; it consists of 

Hydrate of lime, 1 atom - 67.914 

Chlorine - 1 atom - 32.0B6 

when put into water, half the lime is liberated, teid a solution of 
neutral chloride of lime is obtained, which consists of 

Hydrate of lime, 1 atom • - 51.416 

Chlorine - 2 atoms * - 48.584 

This solution is not altered by long boiling, for it still destroys 
the colour of indigo, and that even after evaporation, provided it 
has not been perfectly dried. Acids liberate chlorine, even the 
carbonic acid of the air can effect this decomposition. 

The chloride of hydrated baryta is not a sub, but a neutral 
chloride, being formed of 

2 atoms of chlorine - 29.28 

1 atom of hydrate baryta - 70.72 

Its properties are the same as those of the neutral chloride of 
lime. 

Hydrate of zinc dissolves readily in chlorine, and the solu- 
tion, when boiled for a (Quarter of an hour, strongly discolours 
indigo ; evaporated to dryness, it leaves oxide of zinc, and 
disengages a little chlorine. On being analyzed, it was found 
to contain 

oxide of zinc, - - 53.2 

chlorine, 1 atom - - 4G.8 

The chlorides of magnesia and of the oxide of copper re- 
semble that of the oxide of zinc. 

Hydrated per-oxidc of iron, dried between paper, when 
placed in chlorine gas, immediately liquefied, and gave a deep 
red solution that discoloured indigo. When boiled, the chlo- 
rine was disengaged, and oxide of iron deposited. 

^ Oxides of alumium, bismuth, antimony, tin, tellurium, were 
not dissolved by chlorine ; per-oxide of barium was reduced to 
protoxide, and then a chloride of that oxide formed. The pro- 
toxide of lead, nickel, cobalt, and manganese were peroxidized. 

Hence chlorine appears capable of combining with most of 
the metallic oxides, which are not reducible by heat ; of those 
with which it will not combine, some do not act at all on it, 
except at high temperatures ; others peroxidize, and thus lose 
their tendency to combine with it, just as they lose in part their 
affinity for acids. Desiccation converts tlie chlorides of oxides, 
either into metallic chlorides, or chlorates; all of them, except 
the 3 ub-chloride of lime, are, in their composition, analogous to 
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the metallic chlorides, into which they may be transformed hy 
losing their oxygen. 

When red oxide of mercury is boiled with solution of chlorine, 
or when treated by a boiling solution of corrosive sublimate, a 
black crystalline matter is obtained, which is a combination of the 
red oxide, and the deutochloride of mercury. It is al&o formed 
by precipitating a hpt solutiop jjj^corrosive sublimate by potassa, 
notin excesa. When a^y^ed it gave as its composition, 

5 atoms of deutoxide - 79.942 

1 atom of deutochloride - 20.058 

This compound, M. Granville remarto^ tends to, Mrengtheii 
the opinion, that tlie cl^wdes dlssolyf^water, wiS^irt beiiig 
converted into murJSiteiMriiherwistf* it must be adnntted that 
decompositions and recomposition's ofwatei aie ofFected by very 
weak causes, such as the affinity of chloiide of mercury for 
oxide of mercury, or the cohesion of the oxido-chloiid^ 

The precipitate obtained by pouiing muriate of anijPony into 
water, is an oxido-chloridc of antimony. It fuses iVithout de- 
composition, and IS composed of 

Protoxide of antimony, 7 atoms . . . . 82 01 

Chloride of antimony, I atom . ... 17 99 

The similar pieparation of bismuth is also an OMtlo-chloiide; 
it has the same properties as the compound of antimony, and 
when analyzed «avo, as its composition, 1 atom chloiide of 
bismuth, 4 atoms oxide of bismuth. 

Chlorides combine with ammonia a*' well as with oxides. 
The composition of the following tinea arc given : — Ammonia 
chloride of phosplvnns, 

Chloride of phosphorus, I atom 63,^^v)2 


Ammonia, 7 atoms » 36.498 

“ * 

Ammonia chloride of tin, 

Chloiide of tin, 1 atom 79.06 

Ammonia, 4 atoms 20.94 

Ammonia chlonde of mercury, 

Deuto-chlonde of mcicury, 1 atom . . .^4.09 
Ammonia ^ * .5.91 


Iodine app( iib to combine with oxides in the way that chflii 
line does. The cnuipoinid with Ini e and stiontia appear each 
to consist of mu atom of the ovule, and one atom of iodine. 
Those foimed by oxide of /ino, potassa, ^c., appealed to be^ 
pcifect ; but the' compOMtion is not given. 

In addition to wh.it M. Gav I.ussac has said of the combina- 
tion of cyanogen with oxides, M. Giaiiville adds that the hv- 
diate of stioiiuaii instantly absoibcd much cyanogen Hydrate 
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of jnfie did same, and became black. Hydrate of mas:uesia, 
^rled in the' air, also absorbed the gas. The . cyanides of IniJe 
and strontian contain 1 atom of oxygen, and 2 atoms of 
cyanogen. 

A combination of oxide of mercury and cyanide of mercury 


also exists ; it is probably form^d^ of 

3 atoms of cyanide of mercury^. . .... • 

2 atoms of peroxide ^^92 


Ann, de Chim. xrii., p. 37. 

7., On SaTifiab^Bose^ Brugnatclli.-rDr. 

Brugnatem> ^^in pursuftlnift^xperdjl^AsOuvuric acid, has dis- 
covered a new salifiable oase. This Sulo^lice, with his experi- 
ments on if}- have been described in a memoir read to the Royal 
Institute at Milan, on January 4, 1821. An abridged account 
of ft'is in^totud in the Giornalc de Fisicuy t. iii., p. 464. 

The newKubstance is produced by the action of liquid acids 
qn igic acid. ’^Those that have been used are the sulphuric, nitric, 
munStic, and acetic ; and the uric acid may be either that of cal- 
culi or of birds or snakes. It is formed by adding concentrated 
sulphuric acid, for instance, in small quantities at a time, to 
uric acid| until a thick paste is formed ; it will occasion swelling 
the liberation of gas, and a particular odour. When those 
signs have ceased, add Avatcr, the mass will become very white ; 
and on standing, will separate into two parts. The solid [)or- 
tion is a neutral combination of the new base with sulphuric 
acid. The fl\ud is a pardon of this compound dissolved in the 
excess of acUl, and coiifahuog impurities. J'he sulplnite is but 
little lolnliS' in water, but the solution, decomposed by alkaline 
sybearbonates, yields a white light flocculent substance, which 
is the base iu question. Muriatic acid is, perhaps, better than 
the sulphuric for the preparation of tliis substance, inasmncli as 
the muriate is more soluble. Acetic acid requires boili ig to 
form it, and nitric acid produces it .unong other pi oducts? q the 
tiii^ pf its violent action. 

Tne Bocculcnt matter colleckd on a filter, ajqicars like gela- 
tine; in drying ^contracts and s])Iits, and when pulverb.cd Ijas 
y^iAppearati'cew an earth. It has no taste or lancli. It is 
I^Httly solub]b'!^^watci', alcohol, acids, and alkalies. 'I'iic ini- 
^B^cld solution is eminently distinguished by its property of 
u very fine azure precipiiatc v.’ilh triple prussiate of 
jaotassa, and which may readily be distinguished, aftei a few 
^^riments, from that caused by iron. It may, perhaps, be ap- 
pncable to dyeing or painting. The neutral combination of ilio 
substance with acids does not give the blue precipitate, it re- 
quires for this purpose excess of acid. 

This substance combines with various simple bodies. With 
iodine it forms a compound at common tempeiatuics, of a 

VoL. XII. N 
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dull yellow colour, resolved by heat into its 

When fused with sulphur mey unite togetl^^^tts "fomw 

pound with phosphorus is of a fine red colour, 

solved in water, occasions the formation of phosphur<i|t^ 

drogen, and a phosphate. " 

'^is substance has extraordinary powers of resisting' heat« 
It might be taken for an earth, or metallic oxide, ih this re- 
spect. The following are given as experimental demonstrations 
of its properties. An acid solution, put on a plate of zinc, 
gave a yellow spot with metallic splendour. This, well 
washed, dissolved in an acid, and tested by triple prussiatc of 
potassa, gave a blue-white precipitate; the blue colour being at- 
tributed to the new substance. The solution that had acted on 
the zinc gave no blue colour with the test, but only a white. 

A portion of it mixed with lamp-black and oil, and heated 
violently in a crucible for half an hour, left a reddish crust, the 
solution of which, in acids, gave an azure precipitate with the 
triple prussiate. 

The azure matter burnt in the fire with facility, and left a re- 
siduum of a bright red colour, if the heat had been intense ; but 
if moderate and continued, the residuum is scarcely red, and 
when placed in water produces docculi of the substance and 
bubbles of the gas. 

Ammonia dissolves the substance, making it first yellow, then 
green ; when heated moderately, a residuum is obtained of a 
yellow metallic colour ; if more heated it becomes white, and 
docs not seem to differ from the substance first dissolved. Tlie 
yellow matter dissolved in dilute acid gives a red tint to ferro- 
prussiate of potassa, which exposed to the air becomes green. 
Other changes take place. 

Nitric acid appears to alter the nature of the new substance. 
When it is added in a concentrated state to the substance or its 
salts, the prussiate does not then produce a blue precipitate, but 
a yellow tinge. Sulphuric acid, when assisted by heat offers 
similar phenomena. 

One cannot help suspecting, that the blue precipitates in 
these experiments are occasioned by iron, and yet it is difficult 
to conceive how that metal, if present, should escape the ob- 
servation of Dr. Brugnatelli. Further experiments are required, 
and of a more decisive nature, to clear up this matter. 

8. Effeetc of Copjfcr on Vegetation , — Some time since (says 
Mr. Phillips) I accidentally spilt some solution and oxide of 
copper near the root of a young poplar tree, in a short time the 
tree began to droop ; the leaves on the lower branches dying 
first, and eventually those on the upper ones. On cutting a 
branch from the tree, I observed that the knife was covered 
with copper to the whole breadth of the branch, shewing that 
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"me been absoibed, and had undoubtedly proT64‘ 

&tal to the H&vf the tree.— PhU. ii. p. 77. 

Succinic Acid^ by M. Julien. — ^The distillation of this 
, acid IWim^mibeT in the general way produces it in a very small 
'qiitoj^ty: by coarsely powdering the amber, and then mixing 
with it previous to distillation part of sulphuric acid, di- 
luted with an equal weight of water ; the succinic acid will be 
produiced in about twice the quantity got in the old way. The 
acid is easily purified by crystallization from sulphurous 
and sulphuric acids with which it will be found contaminated. 

1 believe the adding of sulphuric acid, in order to increase the 
production of succinic acid was first noticed in a late German 
paper ; I have forgotten by whom it was there advised, that the 
diluted acid after being mixed with the amber should be eva- 
porated : this makes the process tedious, and is not necessary ; 
the distillation of the mixture without any previous evaporation 
will be found more advantageous. — Annals of Phil, ii. p. 76. 

10. Woulfe^s Apparatus improved, — ^The following form of 
WToulfe’s apparatus is due to the Marquess llidolfi. The bot- 
tles have three apertures as usual, and the middle one intended 
for the purpose of cleaning the bottle, or the introduction of 
materials, is closed either by a cork or a stopper ; tubes de- 
scend by the other two into the bottles, as is usual, one a little 
way in the other nearly to the bottom ; these tubes are small, 
they are fastened into the neck of the bottle and do not rise far 
above, perhaps three inches, before they terminate : each of 
these tubes is surrounded on the exterior of the bottle by a 
considerably larger tube as high as themselves, and fastened 
by cement on to the top of the necks or tubulars, so as to form a 
little vessel to receive mercury round the outside of the smaller 
tube. The connexion is then easily made between one or more 
of these bottles by glass tubes bent twice at right angles, and 
of such size as easily to slip in between the two tubes before 
described : when the lower ends are immersed in the mercury 
all is tight, and the apparatus may be set to work. This con- 
trivance allows a little motion to the bottles without endanger- 
ing them ; they are instantly connected or unconnected at plea- 
sure, and they act to a certain extent as tubes of safety. 

11. Prize Question. — ^The Society of Apothecaries of Paris 
have offered a prize of 600 francs for — 1. The best determina- 
tion in what manner charcoal acts in discoloration, and what are 
the changes it undergoes during the action. 2. What is the in- 
fluence exercised during the operation by any foreign substances 
which the charcoal may contain. And, 3. To establish whether 
the textufe of animal charcoal is not one of the essential causes 

N » 



180 


Miscellaneous Intelligence. 

of its more marked action on colouring substances. 

300 francs will also be given for the best vegetable'tort^isj 
such analysis to be made on a substance used in m^idbe, 
or in the arts. The time is limited to April l; 1822. \ 

12, Laws of the Propagation of iTcaf.— In conse^ll^ec of 
the investigation of M. Bellevue into the nature of meteorolited, 
AL Emer has been led to examine the manner in which intense 
heat is suddenly propagated in solid bodies. He is engaged in 
drawing up a memoir on the movement of heat in solid bodies, 
in which he considers the points of equal heat, and the points of 
equal motion of heat in bodies that split and break by the action 
of fire, and are uniform in all parts. He deduces the law by 
which the ruptured surfaces of these detonations and separations 
caused by violent dilatation are formed, and concludes — 

1. That it is at protuberances, and particularly at corners and 
edges tliat this sort of mutilation should commence. 

2. That the fragments should generally affect mamillary 
forms, or those of pyramids complete or truncated, or prisms. 

3. That the bases of the pyramids, and one face of the 
prisms arc the surfaces of the fracture, and are always con- 
vex towards their middle, and over the larger part of their 
surface. 

4. That the other faces arc often concave, as if for the most 
part they were the fractured surfaces of the previous fragments. 

5. That in general the fracture surface of a principal frag- 
ment is its largest face, and that it is only the smaller fragments 
which are occasioned by the breaking up of these that present 
anomalies. 

6. That each fragment separated is impelled by the result of 
the forces of dilatation, which result is perpendicular to the 
surface of the fracture. 

M. Emer has made many useful applications of his theory 
to the arts and sciences.— Joi^rn. de Pkys, xcii. p. 158. 

13. Phosphorescence of Wounds,--\i is knovrn that light is 
emitted from organized bodies, when putrefaction takes place 
under certain circumstances ; tlie same phenomenon sometimes 
occurs in wounds, and doubtless a greater number of instances 
would be recorded, were they often dressed in the dark. Baron 
Percy who, during twenty-five years of war, has had under his 
care more than a million wounded, has often been deprived of 
the advantage of light. It was thus that he observed in a young 
soldier the phosphorescence of a slight wound in the leg, for 
more than fifteen days. In this case it might perhaps be at- 
tributed to the man’s having applied compresses dipped in urine 
to the wound ; but sometime afterwards at the siege of JManheim 
a vivid light, a true ignis fatuus existed, for more than six days, 
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mm tfiB wound of an officer, who had been dressed with cohi- 

E sses wetted with pure water only. Baron Peicy has since 
1 frequent opportunities of observing similar facts. 

v* 

^ the Phosphorescence of luminous Insects. — This subject 

is tr^ted by M. Macair in a Memoir published in the Bihl. Uni- 
vers. 1821. The insects on which his experiments were princi- 
pally made, were the Lampyrus noctiluca and splendidula^ known 
by the common name of glow-worms. The following are some 
kOf the general and striking results. 

Solar light appears to have a constant influence on these 
animals. Some were put into boxes, from which the light was 
shut out, and when the boxes wore opened in the evening, they 
rarely gave any light; but the same worms, in the same boxes with 
glass tops, and placed in the sunshine, shone brilliantly in the 
ensuing evening. 

Heat caused these animals to become luminous, and they re- 
mained so as long as the heat was continued ; it began at 22® 11. 
was brightest at .‘13® R., the insect then soon elied, but the light 
continued ; at 4G® it ceased. When the animals were thrown 
into water of 35® or 40°, they died instantly, hut the light con- 
tinued hrilliant : at 10® higher all light was extinguished, and 
could not be restored. Cold, on the contrary, destroys the 
luininousness of the insect. 

When the lunnnous part of the animal is cut oif, the light di- 
minishes, and in four or five minutes is gone. In a few minutes 
the rings move and the light re-appears, but more weakly, and 
then fades away. This continues two or three days, but the light 
is faint; if the part be warmed, then the light is brilliant, and 
by renewing it may be restored for two or three days together as 
often as is desired. 

When the abdomen of a worm is opened the luminous matter 
l& found within, formed by a particular orgenizalion. It appears 
as a yellowish white matter on the last three lings semi-trans- 
parent, which in the microscope appears organized, and consist- 
ing of grains confined in a ramifying fibrilc structure, shining 
brightly in the dark. The interior surface of the ring is very 
transparent, but not phosphorescent. The substance is trans- 
lucid, becomes opaque by drying, and then ceases to shine. It 
is heavier than water. Preserved openly in water it shines with 
a yellowish-green light for two or three hours, and then ceases 
shining. Heat and galvanism reproduce the light as long as the 
substance is not quite opaque. Up to 33® R. the light increases ; 
at 42® it ceases, and the substance is then white and opaque like 
albumen. In a vacuum it ceases to shine, but reshincs with air. 
It shines more in oxygen than in other gases. When burned it 
gives ammonical results. Concentrated acids extinguish the 
light and coagulate the substance. It is not soluble in oils. 
Ether and alcohol destroy the light, and coagulate the sub- 
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stance. Potassa dissolves the siihstance. It is not scHnble in 
boiling water/ but becomes more consistent in it From 
chemical character M. Macair conelm^es the substance to be 
albumen principally, and the cause of the cessation of li^ht to 
be the coagulation of the albumen and its cotis^uent opacity. 

The general conclusions are — 1. that a certain degree of heat 
is necessary to the voluntary light of glow-worms. 2. That a 
slightly increased heat increases the light, but much more heat 
destroys it. 3. That all bodies capable of coagulating albumen 
destroy the phosphorescence of this matter. 4. That the light 
does not appear except in gases containing oxygen. 5. That 
the pile excites it, but common electricity does not. 6. That 
the luminous matter is principally albumen. 

15. Relation of a remarkable electrical Phenomenon , — ^The fol- 
lowing relation is made by M. Allemand of Fleuvier Neuchatel, 
toM. Pictet, and is published in the Bib, Univer,^ June 1821. 
M. Allemand, on the 3d of May, about ten o’clock in the 
evening, was caught in a violent storm of wind and rain. 7be 
thunder becoming frequent and strong, he thought it proper 
to close an umbrella he had with him, and hold the upper 
metallic point in his hand, lest it should attract the light- 
ning. The night, dark of itself, was made more so by the 
great rain. Suddenly he perceived a light from above, and 
looking upwards found the edge of his hat luminous. Sup- 
posing at the moment the hat was on fire, he, without reflection^ 
passed his hand over the light to extinguish it. It however only 
shone more strongly, a circumstance which caused some con- 
fused ideas on the nature of the light. The hand being filled 
with water from the hat, on shaking it, M. Allemand saw that 
the interior of it shone as if it. were a polished metal reflecting 
a strong light. 

Being at this time near the farm of Chaux, about ten or twelve 
minutes* walk from Fleurin, and fifteen or twenty from Motiers, 
M. Allemand, considered for a moment what he had best do, and 
concluded on continuing his progress. Having once filled his hand 
with the electrified water with impunity, he ventured to repeat 
the experiment, and did it fifteen or twenty times, endeavouring 
to ascertain whether it had odour, or produced any decrepitation 
or sound ; but nothing of this kind could be perceived, nothing 
but the bright light which seemed like a brilliant varnish on the 
hand. The light remained for an instant only. At a few hun- 
dred paces further on, the light on the hat still continuing, M. 
Allemand was surprised by the appearance of another light less 
bright tlian the former, on the smooth surface of the umbrella- 
handle, at the place where generally a plate of metal is placed 
for the name, but which plate had been removed from this um- 
brella. At first the finger was passed over it to extinguish It, 
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but,the*phenomena were just^ as before, and both the rubbing 
and rubbed surface shone brightly. Afraid of the metal about 
the\mbreila, it was throwA.down, and M. Allemand went on his 
way, rubbing his hat on the sleeve of his coat; but in this way 
only rendering the light brighter. The thunder was more frequent 
than before, but still at some little distance. The crown of light 
continued until M. Allemand arrived near Motiers, and he at- 
tributed its cessation to the high poplar trees in the neighbour- 
hood of that place. 

Stopping at Motiers only a short time, he took a guide with 
a lantern to find the umbrella. Having done so he sent back 
the man, and went on himself towards Fleurin. 

As the tempest had diminished, he used the umbrella ; and 
as soon as the light of the lantern was sufficiently removed, he 
again remarked luminous appearances. These occurred at each 
end of tlic whalebone ribs, on the metal point which terminates 
them ; the light was not so bright as the electric star, but were 
brilliant points like a yellow red metal, highly polished, and 
would, M. A. remarks, have appeared very beautiful if he had 
been collected enough to admire them. 

M. Allemand explains these effects by supposing the atmosphere 
sursaturated with electricity, and that a portion of it was con- 
tinually passing to the ground, through his hat, umbrella, and 
himself. 

16. On Voltaic Electricity^ by M. Pictet. — The following 
thoughts on Voltaic Electricity arc by M. Pictet of Geneva. 

In reflecting on tliis subject, wc have been led to a few con- 
siderations that tend to explain the well-known fact of the great 
heating power, and weak chemical action of the voltaic appa- 
ratus, with few plates of large surface, compared to the appa- 
ratus of many small plates which produces little heat, but has 
miieh decomposing power. 

Two very different actions maybe distinguished in the voltaic 
apparatus. 1. The chemical action of the fluid which, in at- 
tacking the plates, disengages the electro-caloiic, and in quan- 
tity greater as the action is more rapid. 2. An electro-motive 
force resulting from the reciprocal action of the two metals of 
each pair of plates, and by which the electro-caloric is put in 
movement in a direction according to the position of the plates. 

This electro-motive force is probably exerted in a series of ac- 
tions separated by very short periods of time, or time prescribed, 
and equal in each apparatus for a time given. The existence 
of these vibrations is indicated by the characteristic trembling 
produced by the voltaic action on the nervous and muscular 
system by the galvanic shock. Let us suppose 100 of these vi- 
brations in a second. A little more or Jess is of no consequence. 

la the voltaic apparatus, with few plates and large surface, 
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* • ■*' 
an immense number of points in the same 
once by the fluid ; licncc rapid and pj)nsiderTOiiam|pP|gagemeut 
of clectro-caloric \vhich is immedi^y^y urged^jmSl by the 
electro-motive force, and conveyed by lift, conwmrs^ &ese 
large plates without being numerous, ought to )j|great 

caloriBc cflect, because each voltaic element br pair, ^oduces 
in a tempuscule given, a (piantily of electro-caloric at least ptjjk 
portionate to its surface, and perhaps even in a higher ratio. 

It is not the same with the apparatus of many small {dates* 
The quantity of clectro-caloric disengaged in the tcmpasci^,. 
given, being proportionate to the surface of the plates will'DC 
inconsidcraiile, liecausc of the smallness of that surfaq^ It is 
urged forward by the electro-motive force at the instant of 
production, and it traverses the series of elements without ever 
becoming considerable, because the initial disengagement was 
small, and cooling would diminish its quantity whilst passing 
the numerous mciallic communications from one couple to 
another. 

On the other hand, this a])paratus will be fai more effectual 
in producing cliomical decompositions than the oilier, because 
the chemical action is probably dependant on the electro-motive 
action, and it increases with it, and this in a given interval of 
time; it is much moie frequent, and consequently more produc- 
tive in an apparatus with many plates than in one with few : thus, 
for instance, suppose 100 of the electro-motive and decomposing 
vibrations in a second of time, an apparatus with six pair of 
large plates would only produce GOO of these active vibrations 
in a second, wliilst an a])paratus with 500 pair of small plates 
would prQduco 5u0 x 100 zr 60,000 similar vibrations in the 
same time. 

It may be also that the extreme abundance, and so to speak, 
violence of tlu* t lectro-caloric' current in the apparatus with 
large plates, injures its chemical effect by the mechanical im- 
pulsion which the current exerts on its entrance into the fluid 
to 1)0 docoinjiosed ; whilst in tlie many small plated apparatus, 
the cun cut of cIectio-c<iIoric being less powerful, and the vibra- 
tions more iiumennis, the polar decomposing effect is more 
energetic. 

Those tht)u(jh(St M. Pictet judiciously adds, are merely given 
as CAmjettuirs ! they wait the result of experiments, to be either 
confirmed or rejected. — ihh. Univtr. xvi. p. 203. 

17. Elcctyo-Minjnctic Ln^irurnenh invented hy M. dc la Rive. 
—Two excellent little instruments have been invented by M. 
de la Rive, of Geneva, to illustrate the variou.s phenomena of 
clcctro-magnclism, with very little trouble, and at a very tri- 
fling expense. The first eonsist.s of a small voltaic comliiiiation 
attac’hed to a (oik ; the plate of zinc is nearly half an incli wide, 
and extends about an inch and a half below the cork, its 
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upper tIir 9 U|rh the cork to the upper surfiiee; 

the ' is tlw^:^amc width as the zinc, but passes 

round to both its surfaces as in Dr. 

Wol^tdn^^bkru^bn^ its upper end also appears through 
the mk. * 'V piece of copper wire, covered with silk thready is 
cdllcd frr^ or six times, and tied together, so as to form a ring 
l^ut an inch in diameter, and the* ends of the wire are con- 
nected, one with the zinc, and the other with copper slip above 
the'^iibrk. When this small apparatus is placed in water 
acidulated by sulphuric acid, the voltaic apparatus is 
aetj^ve enqygh to make the ring highly magnetic ; and by pre- 
senting a* magnet to it in different directions, k may be at- 
tracted or repelled, and presents all the phenomena of a mo- 
K bile conducting wire. 

‘ The other apparatus is also a little voltaic combination hung 
from a cork, but the plates are connected together, not by a 
ring of wire, but by a lielix. The helix is made of similar wire 
to the ring, it is about one-third of an inch in diameter, and the 
two ends of the wire are returned through the helix till near 
the middle, when they arc made to pass to the outside between 
the spirals, then being connected with the upper ends of the 
plates, the helix lies on the cork, with its two ends equally 
<listant from the centre, the course of the electricity being along 
the wire, from one end of the helix to the other, and then back 
to the plates. When placed on acidulated water the helix be- 
comes magnetic, and its extremities become opposite magnetic 
poles, being attracted and repelled by the poles of a magnet, 
just as another magnet would be in the same situation . — BiL 
Univer, xvi. p. 201. 

These little instruments took their rise from the floating 
needle of M, Naef. This was composed of a strip of silvei 
and one of zinc connected together, bent, and floated on cork. 
These, when placed on acid, were attracted and repelled by 
the magnetic pole. — Bib. Univcr, xvi. p. 1*20. 

18. Contact in Voltaic Electricity . — In making experiments 

in voltaic electricity and elcctro-inagnctism, where numerous 
repetitions of contact between wires are required, it is ex- 
tremely useful, if these wires circ copper, to rub the ends over 
with a little nitrate of mercury ; an amalgam is thus formed on 
the surface of the copper, which does not oxidate or become 
dirty as copper itself does, but remains bright, and fit for voltaic 
contact for a long time. M. F. 

19. Magnetism by Electricity, — M. Van Bcch has remarked, 
that a very slight degree of common electricity is sufficient to 
produce magnetism in a needle. A helix was made, and an uii- 
magnetized needle placed in its interior ; then one end being 
held in the hand, the other was brought near the conductor of 
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an electrical ipachine, and sparks passed to it* After a num- 
ber of these had been taken, the needle, on examination, 
proved to be magnetLC.*^£i6. Univer. xvii. p. 23. r 

20. New Electro-Magnetic Apparatus. — Since the paper li^, thi(t 
preceding pages has been printed^ I have had an .apparatus 
made by Mr. Newman, of Lisle-street, for the revolutions of the 
wire round the pole, and a pole round the wire. When Harems 
calorimeter was used to connect with it, the wire revolved so 
rapidly round the pole, that the eye could scarcely foIlOVr tlie- 
motion, and a single galvanic trough, containing ten pair of 
plates, on Dsa Wollaston’s construction, had power enough to 
move the wire and the pole with considerable rapidity.. It con- 
sists of a stand, about three inches hy six, from one end o|. 
which a brass pillar rises about six inches high, and is theli 
continued horizontally by a copper rod over the stand ; at the 
other end of the stand a copper-plate is fixed with a wire for 
communication, brought out to one side ; in the middle is a 
similar plate and wire ; these are both fixed. A small shalto^ 
glass cup, supported on a hollow foot of glass, has a platb of 
metal cemented to the bottom, so as to close the aperture, and 
form a connexion with the plate on the stand ; the hollow foot 
is a socket, into which a small cylindrical bar magnet can be 
placed, so that the upper pole shall be a little above the edge of 
the glass ; mercury is then poured in until the glass is nearly 
full ; a rod of metal descends from the horizontal arm, perpen- 
dicularly over this cup ; a little cavity is hollowed af end’ 
and amalgamated, and a piece of stiff copper wire fe also 
amalgamated, and placed in it as described in the paper, except 
that it is attached by a piece of thread in the manner of a liga- 
ment, passing from the end of the wire to the inner surface of the 
cup ; the lower end of the wire is amalgamated, and furnished 
with a small roller, which dips so as to be under the surface of 
the mercury in the cup beneath it. 

The other plate on the stand has also its cup, which is nearly 
cylindrical, a metal pin passes through the bottom of it, to 
connect by contact with the plate belo^ and to the inner end 
of the pin a small round bar magnet is attached at one pole by 
thread, so as to allow the other to be above the surface of the 
mercury when the cup is filled, and have freedom of motion 
tlierc ; a thick wire passes from the rod above down perpendi- 
cularly, so as to dip a little way into the mercury of the cup ; 
it forms the connecting wire, and the pole can move in any di- 
rection round it. When the connexions are made with the 
pillar, and either of the wires from the stand plates, the revo- 
lution of the wire, or pole above, takes place ; or if the wires 
be connected with the two coming from the plates, motion takes 
place in both cups at once, and in accordance with the law 



187 


Nafurai Hktory, 

statedSn the paper. This apparatus may be much reduced in 
size, and made very much more delicate and ^sensible. 

M. F. 

III. Natubal History. 

§ Medicine, &c. 

^ 1. the Use of Iodine in Medicine^ by Dr. Coindet. — Since 
the first discovery of the use of this substance, in cases of bron- 
'chc^ele, particular notice has been taken in this Journal of the 
results of its application, and the conclusions to be drawn from 
them. See x. 191, and xi. 407. In aiiotlier memoir, published 

Dr. Coindet, and of which the principal points will be con- 
xlensed below, a new, and in many cases better mode, of admi- 
nistering it is pointed out, and its good effect in schrofulous 
cases detailed, with the advantages which will probably result 
its use in this disease. 

appears that many of the dangerous symptoms caused by 
iodine, may be attributed, some to its local action upon the 
mucous membrane of the stomach, which with some persons, 
cannot bear the remedy uninterruptedly administered, or in in- 
creased doses, with impunity ; and others to its particular action 
on the lymphatic system. 

The symptoms belonging to these two actions differ essen- 
tially. The second action is that which, when properly directed, 
gives till' remedy its usefulness. In order to avoid the first. 
Dr. Coindet endeavoured to introduce it into the system by 
other ways than the stomach. An ointment was made, oflj 
ounce of hogs’-lard, and half a drachm of hydriodate of po- 
tassa. A piece of the size of a nut was prescribed night and 
morning, to be rubbed in on the goitre, or the enlarged scro- 
phulous glands, or those of the neck. In the first case of its 
administration in this way, the tumour softened after eight days 
of friction ; in fifteen days the diminution was much greater, 
and the tumour had divided into many small lobes, distinct 
one from another ; at the end of a month it had entirely dis- 
appeared, without any other effect being produced by the iodine. 

After that twenty-two persons were treated in the same way. 
Above half the number were cured in between four and six 
weeks, and the others to a greater or less degree. 

Iodine, thus introduced into the absorbent system, presents 
the same results as when administered internally. The dura- 
tion of treatment, the thickening and softening of the skin, the 
softening of the goitre, its diminution and separation into many 
cists, tumours, or lobes, the cessation of oppressed respiration, 
and alteration of voice, are exactly the same. 
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In most ca«^s this mode of treatment sufficed alone to remotle 
the tumour; when it did not, a small quantity administers^ 
internally completed the cure. In one case, when 
had been applied by the stomach, but only with parti^jeittC0%|^ , ' 
external application of it almost entirely. removed^ 

Though none of the dangerous symptoms, somi^^^^ 
ing the former mode of administration had Ween observed ac- 
companying the latter treatment, yet Dr. Coindet took alibis/ 
usual precautions, and when the action on the goitre was well " 
established, suspended the application of iodine fbr^eight 
ten days ; it was then resumed, and thus any evil resulting Ifxfym 
a saturation of the system with iodine, or a too rapid action on 
the lymphatics avoided. 

In all these cases the utmost attention was paid to the local 
treatment of the goitre, inasmuch as it contributes powerfully 
towards the cure. It consists principally in the application of 
leeches, and sometimes emollient fomentations. The leeches fre- 
quently removed pain, and sometimes when iodine alone would 
not act on the goitre, the application of leeches decided the 
cure. It is not sufficient, therefore, in cases of the goitre, scro- 
phula, or other disturbed states of the lymphatic system, to 
prescribe iodine in a careless or common way, but the other 
indications must be attended to, to ensure the success to be ex- 
pected from so powerfid a remedy. 

From the power of this remedy on the absorbent system. Dr. 
Coindet was induced to try its effects in cases of scjrpphula^ 
without fever, or indolent swellings of the glands of tlw,neck, 
and with great success. It was given in solution, in smaller 
doses than for the goitre, and combined with bitters or some 
aromatic syrup. I’lic course of the cure was the same as for 
the goitre. The tumours became loose, mobile, small, and 
soft, but the enlargement of the cellular structure feeling like 
an empty cist, was sometime before it entirely disappeared. 
In two cases mentioned the cures were decided and rapid. 

The application of the iodine externally in these cases was 
almost as effectual as internally, but the latter mode was gene- 
rally preferred, because of the tonic effect of the remedy in 
small doses. Sometimes iodine would have no effect at all, a 
result which occurs now and then with the goitre. 

Dr. Coindet, led by the powerful action of this remedy on 
the absorbent system, then extends his views to some further 
applications of it. The use of it alternately with mercury, or 
the iodide of mercury, is proposed in complicated cases of scro- 
phula and syphilis, and in those cases where the syphilitic 
virus of the parent causes the dcvolopcinent of scrophula in the 
child. From the analogy existing between diseased ovaries, aiid 
the affeclions of the thyroid glands, the probable use in the for- 
mer cases is pointed out, and as in some goilres which appeared 



189 


Natural History. 

to serous cists, a cure was eiFected, it ^^^4lso suggested 
that iddine may be useful in cases of dropsv* ^ • 

, tn"' proposing these various views of the probable use of 
«itodiiie» Dr. Coindet disclaims any idea of making it an universal 
4Uii^Qe. He remarks that all these diseases have something 
' and that the action of the remedy on the absorbent 

syj94w» principle on which he founds his hope of its utility 
theih;— U^iver* xvi. p. 320. 

, < 4 ? 

Use of Nitrate of Silver in Medicine . — The Giornale di 
ypisica^ toni|, xi., contains at p. 355, a paper by 11 C. Sementini, 
the use of nitrate of silver in cases of epilepsy. After re- 
niisHdng on the difficulty which occurs in treating such cases, 
^nd {he good effects that have been observed in using the ni- 
trate of silver, and its superiority in this respect over all other 
remedies, both as to the effect it produces, and the little incon- 
venience it causes ; the Cavalier states, that to secure the good 
effects belonging to it, the nitrate of silver should be well tritu- 
rated with the vegetable extract, in combination with which it 
is given ; that the first doses should be small, and the quantity 
gradually increased to six or eight grains, or even more, in a 
day : t^at the use should not be continued very long together ; 
and that the patient should keep out of the action of li^ht. 
The latter precaution is necessary, to prevent the discoloration 
of the skin, which sometimes happens after a long and copious 
use of this remedy. The precaution, however, only regards 
avoiding the meridian sun-light. 

It frequently happens, in the use of this medicine, that a 
species of cutaneous eruption, consisling of small pustules, 
occurs. This may be regarded as a certain proof of the good 
effects of the medicine. 

In the early part of this paper, II C. Sementini, in endeavouring 
to remove the impression existing against nitrate of silver, be- 
cause of its poisonous qualities, remarks, that being mixed with 
vegetable extract, it is not really the salt, but the oxide, that is 
given ; and, therefore, the observations of M. Orfila, on the ni- 
trate as a poison, have nothing to do with the power of the re- 
medy. At the same time, as an argument for using the nitrate 
in place of the oxide, it is remarked, that at the moment of de- 
composition a combination is, probably, effected between the 
extract and the oxide ; and that actually the salt is found most 
efficacious. 

Being assured of the use of nitrate of silver in epileptic affec- 
tions, and reasoning upon its tonic effect, 11 C. Sementini was 
induced to try its powers as a remedy in cases of paralysis. The 
first instance quoted is of a gilder, who, probably from the fumes 
of mercury, had become very paralytic. An eighth of a grain 
of nitrate of silver was prescribed at first, but the dose was in- 
creased every other day ; by the time that three grains were 
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taken the goC^Kihcts were evident, and in twenty days more 
the man was TOrfectly restored. In another instance every part 
of the body anS dimbs were paralyzed but the head. A small 
quantity was given at first, but it was increased to eight grains 
per day, and it efiected a cure. 

Three other instances are then adduced, in all of which cures 
were -effected : and the Cavalier expresses his hopes that in the 
hands of other medical men, it will be found as effective ^nd as 
important as in his own. 

3. Use of Chlorine in Hydrophobia , — In a book published by 

Doctor Previtali, of which notice is taken in the Giornale di 
Fisica, tom. iii., p. 357, an extended account is given of the 
successful administration of chlorine in cases of hydrophobia. 
Several persons were bitten by a dog, some of these died with 
all the symptoms of hydrophobia, others were treated with the 
chlorine, and though the symptoms returned once or twice on the 
early cessation of the remedy, yet they were vanquished by its 
continuance, and a perfect cure effected. The medicine consists 
of four scruples of saturated solution of chlorine, with four 
ounces of aromatic water and half an ounce of syrup of lemons, 
to be taken daily. The cases seem perfectly authenticated, for 
the authorities being earnest to obtain all possible knowledge 
upon the subject, a correspondence took place in consequence, 
which is published, and contains the progress of the cures. 
The symptoms which occurred when the remedy was inter- 
mitted ; and the immediate effect of the remedy, on adpiinis- 
tration, were of the most decided nature. ' 

Some account is given in the Gazetta di Milano of Septcinber 
13, 1820, of the application of solution of chlorine as a remedy 
in cases of spotted fever, by Dr. Sacco, of Milan, Reasoning 
from its effect on infectious matter, and finding that two, or 
even three, ounces of the solution might be drank at once with- 
out injury, he administered it in cases of spotted fever, and found 
that in two or three days the effect was to reduce the disease to 
a simple fever, to shorten the period of its duration, and to lessen 
the diminution of strength, and other bad consequences, that- 
remain after the fever is removed. And from the constant good 
effect produced in these, and similar cases, Dr. Sacco 
states his conviction that it will be of the utmost service in 
the putrid fever, yellow fever, plague, and all other contagious 
disorders. 

The dose prescribed by Dr. Sacco is one ounce of the solu- 
tion in three ounces of water, repeated four times a day ; a 
spoonful of honey being taken after each dose. He also directs 
that the body should be washed three times a day with the same 
solution. 

4. Medical Prize Question , — The Academic Society of Nantes 
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hav& proposed a prize of 300 francs for the .li^s^nswer to the 
queries, What are the origin, the causes, aiid%(^ nature, of 
the yellow fever ‘‘ What are the means to pr^ent itV* 

^ IL ‘ Mineralogy, Geology, Meteorology, &c. 

1. New Mineral Substance, — Mr. J. Deuchar found, a few 
weeks ago, a new mineral substance imbedded in lime- 
stone. melts at a candle, and burns on a wick, or on paper. 
In the cold it is insoluble in alcohol, potash, or oil of turpen- 
tine, nor is it acted upon in the cold after five days* exposure to 
sulphuric, muriatic, or nitric acids . — Annals of Philosophy^ ii. 
p. 236. 

2. Remains of Art in a Limestone Formation,— The following 
geological fact is stated by Professor Silliman, as translated 
from Count Bournon’s Mineralogy : 

During the years 1786, 7, and 8, they were occupied near Aix, 
in Provence, in France, in quarrying stone for the rebuilding, 
upon a vast scale, of the Palace of Justice. The stone was a deep 
grey limestone, and of that kind which are tender when they come 
out of the quarry, but harden by exposure to the air. The strata 
were separated from one another by a bed of sand, mixed with 
clay, more or less calcareous. The first which were wrought pre- 
sented no appearances of any foreign bodies, but after the work- 
men had removed the first ten beds, they were astonished when, 
taking away the eleventh, to find its inferior surface, at the 
depth of forty or fifty feet, covered with shells. The stone of 
this*tS^a having been removed, as they were taking away the 
sand which separated the eleventh bed from the twelfth, they 
found stumps of columns and fragments of stones half wrought, 
and the stone was exactly similar to that of the quarry. They 
found moreover coins, handles of hammers, and other tools, or 
fragments of tools, of wood. But that which principally com^ 
manded their attention was a board, about an inch, thick, and 
seven or eight feet long ; it was broken into many pieces, of 
which none were missing, and it was possible to join them again 
one to another, and to restore its original form, which was that 
of the boards of the same kind used by the masons and quar- 
rymen ; it was worn in the same manner, rounded, and waving 
on the edges. 

The stones, which were completely or partly wrought, had 
not at all changed in their nature, but the fragments of the 
board and the instruments, and the pieces of instruments of 
wood, had been changed into agates, which were very fine, 
and agreeably coloured. Here then (observes Count Bour- 
non) we have fhe traces of a work executed by the hand of 
man, placed at the depth of fifty feet, and covered with eleven 
beds of compact limestone; every thing tended to prove 
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that this had been executed upon the spot where, the 
traces existe^ The presence of man had then preceded}the 
formation of^is stone, and that very considerably, since 
was already at such a degree of civilization that the arts WiSre 
known to him, and that he wrought the stone, and formed .(KH 
lumn^ out of it. 

3. On Meteorolites, by M. Fleuriatt de Bellevue.— -A 
by M. Fleuriau de Bellevue, was read to the 
Sciences last year, on meteoric stones, and particulaffy oir 
those which fell near Jonzac, in the department of^Char^jCe#« 
This paper is long, and contains much minute in^stigation w 
those appearances, which, accompanying these phenomena, at?, 
ford the only means of ascertaining their real natuf^'^^ We 
shall, probably, take an opportunity of abstracting arid con* 
densing this paper ; in the mean time the following conclusions 
are presented as those drawn by M. Bellevue. 

1 . The appearances presented by the crust of meteorolitos 
seem to prove that their surface has been fused whilst rapidly,, 
traversing the flame of the meteor, and rapidly solidified into a 
vitreous state on leaving that flame. 

2. They prove that in the first moments tlic movement of the 
meteorolites was simple, that is, that they did not turn round 
on their own axis whilst those two efiects took place. 

3. That the impulse each meteorolite has received has almost 
always been perpendicular to its largest face. 

4. That the largest face is almost always more pr, less 
convex. 

6. Our meteorolites (those of Jonzac) offer new prooft p^ the 
pre-existence of a solid nucleus to bolides or meteors. 

6. This nucleus could not contain the combustible matter 
which produces the inflammation of the meteor. 

7. It cannot have suffered fusion during the appearance of 
the phenomena. 

8. The gaseous matter which surrounds this nucleus is dis- 
sipated without producing any solid residuum. No trace of 
this matter appears ever to exist in the crust of the meteoro- 
lites. 

9. Meteorolites are fragments of those nuclei which have 
not been altered in their nature, but simply vitrified at their 
surfaces. 

10. Many of tlie irregular forms which these fragments 
present may be referred to determinate geometric forms. 

11. These latter forms are the consequence of the rapid ac- 
tion of a violent fire, according to a law of the movement of 
heat in solid bodies, discovered by M. Erner.— de Phy^ 
sique, xcii. p. 139. 

4. Skull found in a Tree.^ A very precise description, ac* 
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cotwanied by wood-cuts, is given in the M<mthlji .M€iga9me 
for September, p« 102, of a skull found in a Thetre^i 

was an ash, and was out down about two years since in 
Penley Abbey Farm, near Warwick. It was supposed to he 
a^iit eighty years old. The skull was closely imbedded ip 
i^e Si^Ud part of the trunk, about nine feet from the gr^nd, 
and^gy discovered when^the tree was sawn up into rafters. 

which the skull lay being cut out a section of 
;H^ha^ieen made. The wood around the bone was every where 

« »cAy sound, except in gne small place, where it is decayed, 
tSis bad no communication with the exterior at the time 
tree was cut. The grain of the wood was completely 
^rangi|49 and seeiued to embrace the bone round which it 
had fomd. The skuU is supposed to have belonged to a deer. ^ 
It is now in the possession of the Rev. Thomas Cottle, of 
Warwick Borough. 

IV. General Literature. 

^ i. Ancient MSS.—M. Maio still continues to be successful in 
his search after lost works of ancient writers; he has lately found 
several parts of the books of Polybius, Diodorus, Dion Cas- 
sius, some fragments of Aristotle of Ephorus, ofTimeus, of 
Hyperides, of Demetrius, of Phalaris, &c., some parts of the 
unsown writings of Eunapius, Menander of Byzantium, Pres- 
cius, ^iid of Peter the Protector. They were discovered in a 
MS. ^j^D^ning the harangues of the rhetorician Aristides, from 
a liny ..^lection of ancient writings made by order of Con- 
iHtanti^ Porphyrogentes, of which only a small part are known 
to be extant ; the writing appears to be of the eleventh century. 
M. Maio has also found writings of the Greek and Latin fathers 
prior to St. Jerome, with other valuable works. 

2. Statuary Marble. — Some remarkably fine statuary aud other 
marble quarries have lately been discovered at Scravazza, in 
Tuscany, much superior to any thing of the kind at Coanara, 
''which threaten to rival and lower the pride of the latter-men- 
tioned place. His Royal Highness the Grand Duke of Tuscany 
gives great encouragement and protection both to commerce ana 
the fine arts within his dominions. 

3. Inventor of the Steam Engine. — A letter was published in 
the Gentleman* s Magazine for 1811, which Mr. Tilloch has again 
brought into notice. The writer of it refers to the Harleian MSS. 
for proof that the real inventor of the Steam Engine was Samuel 
Moriand, master of the works to Charles II. Morland wrote a 
book upon the subject, in which he not only shewed the practi- 
cability of his plan, but even calculated the power of different 
Voi. XII. O 



184 


Miseellaneous Inteiligence. 

cylinders* The book is extant in the above collection, ft was 
presented^a^he French king in 1683, and copies were then 
shewn at St. Germains. The author dates his invention in 1682, 
seventeen years prior to SavCiry’s patent. The description of the 
MS^jn which Morland explains his invention^ will be found in 
iSh^proved Harleian Catalogue, -Vol. iii., No* 6771, and it is 
also pointed out in the preface to that volume, Sect. 22. 

4* Medico^Chirurgical Society of EdinhurgK^^t h with 
pleasure that we announce the formation of a Medico-Chirur- 
gical Society in Edinburgh. The Society is formed upon the 
model of the* Medico-Chirurgical Society of London, and has 
in view precisely similar objects. Most of medical professors 
in the university, and many of the most respectable practi- 
tioners in tiie city, have co-operated in its mimation. Dr. 
Duncan, senior, has been elected its Rrst president. Its sittings 
commence in the approaching winter session. 

In addition to ordinary and honorary members, provision is 
made for the admission of coi responding members ; and h is 
hoped that many, in almost every part of the world, and 
such especially as retain a grateful recollection of the advto- 
tages they derived from their alma-mater, will not be backward 
in supplying interesting communications. 

Communications ms^ be transmitted to the president of the 
Society, or to either of the secretaries, according to the follow- 
ing addresses : 

Dr. W. P. Alison, 44, Hcriot-row, Edinburgh. ^ 

Dr Robt. Hamilton, 3, Northnmberland-streclf, Edinr. 
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DURING the last THREE MONTHl^ 


Transactions of Public Societies. 

Philosophical Transactions of the Royal Society of London, 
for 1821. Parti. 4to. 

Transactions of the Association of Fellows and Licentiates of 
the King’s ami Queens College of Physicians^ in Ireland. 
VoLIlL 8vo. 14a. 

Antiquities, Architecture, and ^he Fine Arts. 

Architectural Antiquities of Rome, containing the Triumphal 
Arch of Titus. No. 1. Imperial folio, with ten engravings. 

I'he History and Antiquities of the Tower of London, deduced 
from records, state papers, and other authentic sources. By 
John Bayley, Esq. F, S. A. Part I. 4to. 31, 13s. 6d. 

The Martial Achievements of Great Britain, and her Allies, 
during the most memorable period of modern history. With 
lifty-one coloured plates. Elephant 4to, A Few Copies are 
printed on Atlas 4to. 

The Naval Achievements of Great Britain and her Allies, 
during the same period. With fifty-one coloured plates. Elephant 
4to. ^-Few Copies are printed on Atlas 4to. 

Voyage round (ireat Britain from the Land’s End. By Wil- 
liftm ,Paniell, A. R. A. Vol. V. With twenty-eight coloured 
opiates, royal 4to. 7 /. 

Botany. 

An Illustration of the Genus Cinchona, comprising descriptions 
of all the Officinal Peruvian Barks ; including several new species, 
&c. By Aylmer Bourke Lambert, Esq. F. R. S. 4to. iZ. I0.y. 

Elements of the Philosophy of Plants, translated from the* 
French of A. P. Decandolle and K. Sprengell. 8vo. 15^. 

Elements of Physiological and Systematic Botany. By T. B. 
Stroud, 8vo. 

Craniologt. 

A View of the Elementary Principles of Education, founded 
on the Study of the Nature of Man. By J. G. Spurzheim, M. D. 
12mo. 7s. 6d. 

Geography. 

A System of Universal Geography, translated from the 
French of M. Malte Brun. Part II. 8vo. 8.?, 
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J^EDiciNB, Anatomy, and Sueoery, 

/'’Annals,^ nfirtorical and Medical, of the Universal Dispensary 
MKIbtidren, St. Andrew's Hill, Doctors' Commons. By J. B. 

E , M. D. 8 VO. 12s*. < 

servations on the Nature and Treatment o^the dUTerent 
species of Inflammation. By J. H. James. 8vo. 10^. 6d. 

The Principles of Forensic ^.ledicine. By J. G. Smith, M. D. 
8vo. 14 j. ‘ 

A Practical Essa^ on the Ring Worm of the Scalp, . Scallcd 
Head, &c. By Plumbe. With plates. 8vo. 7^- 6d, 

The Physician's Guide; a popular Dissertation on Fevers, 
>^lRflammations, &c. By Adam Dods, M. D. 8vo. 105. 6d. 

Account of the Rise, Progress, and Decline of the late Epi- 
demical Fever in Ireland. By F. Barker, M. D., and J. Cheyne, 

M. D., F.U.S. 8vo. Svols. 1/. IO5. 

A Treatise on Cataract, by P. C. Delagarde. 8vo. Bs, 

Mineralogy and Natural History. 

A Manual of Mineralogy; containing an account of Simple 
Minerals ; and also a description of Mountain Rocks. By 
Robert Jameson, F. R. S. 8vo. 155. 

A Selection of the Correspondence of Linnaeus and other 
Naturalists, from original manuscripts. Edited by Sir J. E. 
Smith, M. D., F. R^S. 8vo. 2vols. \L IO5. 

The System of the Weather of the British Islands. By George 
Mackenzie. 8vo. 85. ;? ,, 

General and Particular Descriptions of the Vertebrated Animaf^ < - 
arranged conformably to the modern discoveries and improve- 
ments in Zoology. By E, Griffith. Part I. 4to. With thirty-five 
plates. 1/. 5s. 

Zoological Researches in the Island of Java, &c. With figures . 
of Native Quadrupeds and Birds. By Thomas Horsfield, M. D. ^ 
No. I. royal 4to. IL 5s. 

Miscellanies. 

Supplement to the Encyclopedia Britannica. Vol. V. Part I. 
4to. 1/. 55. 

Enchiridion, or a Hand for the One-Handed ; being explana- 
tions of a Set of Instruments, w’hich supply to those who have lost 
a hand or an arm, hll the assistance requisite for the common 
offices of life. By Capt. G. W. Derengy. 8vo. IO5. 6d. •* 

A Treatise on Geodesic Operations, or County and Land 
Surveying, and I^cvelling, By Isaac Robson. With plates. 
8vo. 1 85. 

Culinary Chemistry : exhibiting the Scientific Principles of 
Cookery. By Fredrick Accum. l2mo. With plates. 9^.6d. 
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Philology. 

An Irish-English Dictionary; with copious qub^iont from 
the most esteemed ancient and modem writers^ to elucidater the^ 
meaning of obscure words. By Edward O'Reilly, Esq. dlih. 
tl. ins. 6d. . ^ 

Political Economy. 

An Essay on the Production of Wealth ; with an Appendix, in 
which the general principles of political economy are applied to 
the particular circumstances in which this country is at present 
placed. By R. Torrens^^ Esq. F. R. S. w* 12tf. 

A Few Doubts, as to opinions entertained on the subjects of 
population and political economy. By P. Ravenstone, M. A.,^ 
8Vo. 1 55. . ^ 

The Principles and Doctrine of Assurances, Annuities, and 
Contingent^llcvcrsiuns, stated and explained. By Wm. Morgan, 
Esq. F. R. S. 8vo. 1 Qs. 

Hints to Philanthropists; or a Collective View of Practical 
Means for improving the condition of the Poor. By William 
Davies. 8vo. 45. 

Voyages and Travels. 

Recollections of a Classical Tout through various partf of 
Greece, Turkey, and Italy, in 1818 and 1819. By P. £. Lau- 
rent, M. A. 4to. I/. 185. 

An Account of the Interior of Ceylon, and of its Inhabitants, 
^witb Travels in that Island. By John Davy, M. D., F. R. S. 
%io. with plates. 31. 135. 6d. 

Travels to the Equinoctial Regions of the New Continent, 
during the years 1799—1804. By M. de Humboldt. Translated 
from the French by Helen Mar4 Williams. . Vol. V. 1/. 45. 

A Bibliographical, Antiquarian, and Picturesque Tour in 
France and Germany. By the Rev. T. F. Dibdin, F. H. S., S. A. 
With one hundred and forty engravings. 3 vols. super-royal^ 8vo. 
10/. 105. 

Travels in various Countries of the East. By Sir William 
Ousely, Bart. Vol. II. 4to. 31. J3s. 6d. 

Italy. By Lady Morgan. 4to. 2 vols. 31. 135. 6d. 

A Tour in the Southern part of the Kingdom of Naples. By 
the Hon. Keppcl Craven. 4to. 1/. 155. 

Sketches of Upper Canada, Domestic, Local, and Characteristic. 
With practical details, for the information of Emigrants^ &c. By 
John Howison, Esq. 8vo. 

Views of Society and Manners in America, in a Series of 
Letters. 8vo. 135. 
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IMPORTED BY TUEUTTEL AND ^yURTZ.\, 

(Euvres cofnpl&tes 4o M. Necker, publiees par le 

vi. vif. viii. 8vo. 1/. 7«« ; papier v61in, 2/L 14^. ^ ^ 

« ^kenaer, Recherches Gfeograpbiques surl’intericur deVMrique 
ptotrionale; compjenaiit Thistoire des voyages entreprls ou 
cutfes jusqu’k cc jour, pour penetrer dans l?int;ifericur de Sou- 
dan; avcc une carte. 8vo. 14f. ^ ^ 

Th^nard, Traite de Chimie El&mcntairc Th^oriquc et Pratique, 
3^1116 edition, revu|^j^ corrig^e, 4 Vols. 8vo. £/. 5s, ' 

Necker dc Sauif^p, Voyage eii Ecosse et aux iles Hebrides, 
<^vec cartes et figurevd vols. Svo. G6nbve. IL 11s, 6d, ^ . 

Ladjr Morgan, .ritalie, traduft de TAnglais, 4 vols. 8vo. IZ. 16 ^. 

Biancbii Notice sur le premier ouvragc crAnatomic et de 
Mbdecine, impriroe en Turc k Constantinople en 1820 ; suivic du 
catalogue des livres Turcs, Arabes, et Pcrsaus, imprimes k Con- 
stantinople depuis rintrpduction dc rimprimcric, en 17 ^ 6 - 7 f jua- 
qu*en 1820, Svo. Ss, 6d. 

Albcrt-Montemont, Voyage aux Alpes et eii Italic, ou lettres' 
en prose et cn vers ; conlenaiit la description de ces coiitrecs, &c. 
2 vols. 18mo. avec carte ct deux planches, ()s, 

Augoyat, M6moire sur Teffet des feux verlicaux proposes par 
M. Carnot, dans la defense des places fortes, 4to, Cis, 6d, 

Boniiain, De Tesprist de la jeunessc Fran^aise, 12mo. ^ 
Pelletier etCaventou, Analyse chimique de Quinquina, ^vo,.Ss, 

. Lacour, Essai sur Ics Hieroglyphes Egyptiens; avSc 14L 
planches, gr. in 8vo. Bordeaux, 1/. , ^ 

Dictionnairc Abregc des Sciences Medicales, par unc partic des 
Collaboratcurs, vol. ii. 8vo. p5. 

Demours, Precis .j^orique et pratique sur los Maladies des 
Yeux, Svo. 105. 6(1. " 

Fries, Flias, Systema Mycologicum, Sistens Fungorum ordines, 
genera, ct species, hue usque cognitas, quas ad normam methodic 
nat. determinavit, disposuit, atque dcscripsit, vol. i. Svo. Gr jphis- ' 
waldee, 182'!. 105. 

Agardh, I. G; leones Algarum Ineditee, Fasciculus primus, 4to.^ 
Lundse, 1820. 125. 

Index Alpliabeticus Filicum in C. d Linnb Speciaruin Plauta- 
rum edit, quinta cura Wildenovii enumeratarum adjectis varieta- 
tibus nominumque gcnericorum et trivialium Synonyma, 8vo. 
Berol. 1821. 25. 

Wiedemann, C. R. G. Dipterae Exotica pars 1. Tabulis Aeneis 
duabus, Svo. Kiliae, 1821. IO 5 . 6d. 
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'Metaltasio, Opere Scelte, 5vols. 8vo. Milano, 18^* Si, 

. '■ ■ - '■■■■' l6 vols. plates, 12ino. Mantua. 

Dupiu, Voyages dans la Grande Bretagne, entrepris relative- 
ment aux services publics de la guerre, de la marine, et des ponts 
ct chauss^es, en 18l6, 1817, 1818, ct I8I9. S6conde paitie, 
Force Navale, 2 vols. 4to. with an atlas of plates in folio. 1/. 

Cuvier, Rccherches sur les Ossemens Fossiles, ou I’on ratablit 
Ics charact^res de plusieurs animaux dont les revolutions du globe 
ont d^truit les csp^ces. Nouvelle edition, enti^rement refondue 
ct consid^cablcment augment^e, term. i. 4to, with 35 plates. 3/. 

Hatiy, Trait4 616mentaire de Physique, nouvelle Edition, 2 vols. 
8vo. XL U. 

Gau, (F. C. Architectc de Cologne) Antiquites de la Nubie, ou 
Monumens inedits des bords du Nil, situes entre la premiere et la 
seconde cataracte, dessines et mcsur4s en I8I9, livraison i. iti 
folio, avee 5 planches, iL Js . ; papier velin, 21. 10^. 

Journal militaire de Henri IV. depuisson depart de la Navarre; 
redige et collationne sur les inanuscrits originaux ; precede d’un 
discours sur Tart militaire du terns. Avec dessins et fac simile : 
par M. le Comte de Valori, 8vo. 9’^* 

Mme. Lachapcilc, Pratique des Accouchemens, ou Memoires et 
Observations choisies, sur les points les plus importans de Part, 
8vo. I Os. 6d. 

Lar|;ey, Rccueil de M^nioircs de Chinirgic, 8vo. Qs. 

ENGLISH WORKS PRINTED AT PARIS. 

^ Bowdich's (T. Edward) Essay on the Geography of North 
MVestern Africa, 8vo. with a map, IO.5. Gd. 

the British and French Expeditions 10 Teembo, with 

Remarks on Civilization in Africa, 8vo. l6\ 6d, 

— — . Essay on the Supe^titions, Customs and Arts, com> 
mon to the ancient Egyptians, Abyssinians, and Ashantees, 4to. 
6s, 

— D Analysis of the Natural Classification of Mammalia, 

for th^ use of students and travellers, 8vo. with plates, 1 5s. 

— Introduction to the Ornithology of Cuvier, for the 

use of students and travellers, 8vo. 1 5s. 
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Analysis of Black and Green 

The. ifollbwing i^^perittients^ biade labora|p.ry of 

Royal Institution, were chiefly undertakpti ^ith a view of 
certaiiiing whether the different effects usually attributed to 
black and green tea, are referable to any peculiar principle exist- 
ing*. in the one which is not to be found in the other. They 
wfll tend to throw some light upon the relative composition 
of teas of different prices. To ascertain the nature and extent 
of adulterations of any kind is not our present object : the vari- 
ous specimens submitted to examination were obtained from most 
respectable sources, and undoubteflly genuine as imported ^ 
what processes the tea may be submitted to in China, or what 
^xtures and additions it may there receive, arc curious and in- 
teresting matters of inquiry, and deserve further investigation 
than they have as yet received. 



A 


One hundred parts of the finest black tea sold in the shops 
at 12s, per lb., were digested in repeated portions of boiling 
water until entirely ceased to act upon the residue ; the leaves 
were then a^d were found to have lost thirty-five per 

cent, in v^ghi; diey retained their original colour. The in- 
fusion was evaporated, and yielded a dark brown transparent 
extract, very astringent, and of a nauseous bitter flavour. . 


B 

The leaves, exhausted of all their matter soluble in water, 
were digested in alcohol, (sp. gr. 820°), to which they imparted 
VoL. XII. P 
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a deep brown colour, and considerable odour of tea. The 
alcohol being evaporated, yielded a resinous extract of a more 
agreeable smell and flavour than that obtained by water. The 
leaves were now colourless, and without the smallest remaining 
taste ; they were dried and had sustained a further loss of twelve 
per cent. 

One hundred parts, therefore, of the finest black tea contain 
forty-seven parts of soluble matter, thirty-five of which arc 
token up by water, and twelve by alcohol. 

C 

A solution of isinglass was carefully added to the aqueous 
infusion of one hundred grains of the same black tea, as long as 
it caused a precipitate, which, being dried at a temperature not 
exceeding 212°, weighed twenty-eight grains. 

D 

The above experiments were repeated witli a sample of the 
commonest black tea sold at 6s. per lb. The weight of the solu- 
ble matter imparted to water was precisely similar, nearly 35 
grains from 100: but the leaves, having been exhausted by 
water, only imparted six grains of soluble matter to alcohol. 
The flavour of the aqueous extract Avas nearly the same as that 
of the former two. > 

E 

A variety of samples of black tea were submitted to distilla- 
tion with water, but the distilled water had acquired in all cases 
a very slight vegetable flavour only ; it contained no appreciable 
quantity of vegetable matter, and was not obviously different 
from tea of different degrees of excellence. 

Experiments with Green Tea. 

A 

One hundred parts of fine green tea digested in repeated por- 
tions of water, sustained a loss amounting to forty-one parts ; 
the leaves being separated and dried, still retained a greenish 
brown colour. The infusion, carefully evaporated, afforded a 
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brown “transpaTent extract, highly astringent and bitter,? a|id 
having a peculiar flavour unlike that of the original tea. 

. #• 

lie residuary leaves of die last experiment were transferred 
to alcohol, with which they formed a green tincture ; when the 
whole of their soluble matter was thus withdrawn, they were 
dried, and were then of a pale straw colour, brittle, and quite 
insipid. They had sustained a further loss of ten parts. 

The alcoholic solution being evaporated to dryness, yielded 
a high-y fragrant olive-coloured resinous extract, scarcely acted 
upon by cold water, but perfectly redissoluble in alcohol* Its 
solution diluted with water became turbid, and deposited a pale 
6live-greeii precipitate of a slightly bitter flavour, and smelling 
very strongly of green tea. 

One hundred parts, therefore, of the best green tea contain 
fifty-one parts of soluble matter, forty-one of which, having the 
properties of tan and extractive, are imparted to water ; and ten 
subsequently abstracted by alcohol, of a resinous nature. 

C 

An aqueous infusion of one-hundred grains of the same tea 
Was mixed with solution of isinglass ; the precipitate, when ren- 
dered as dry as possible by a temperature not exceeding 212®, 
weighed thirty-one grains. 

D 

A series of similar experiments were made upon a very in- 
ferior sample of green tea, sold at 7s, per lb. This only im- 
parted ■ to water thirty-six per cent, of soluble matter ; but the 
leaves, subsequently digested in alcohol, lost eleven grains; so 
that the entire soluble contents of the good and bad tea, are to 
each other as 51 to 47 ; but as far as the mere agency of water 
is concerned as 41 to 36. 

E 

Green tea was mixed with water and submitted to slow distil- 
lation; the liquid which passed over had acquired a little of the 
fragrancy of the tea, especially of the finer samples, but not the 

P 2 
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smalkst (ibrtioii dP^ssential oil, or other vegetable mattcr could 
be detected in it*. 

The above experiments shew that the quantity of astringent 
matter precipitable by gelatine ts somewhat greater in green 
than in black . tea, though the excess is by no means so great as 
the coinparative flavours of the two would lead one to expect. 
It also appears that the entire quantity of soluble matter is 
greater in green than in black tea^ and that the proportion of 
extractive matter not precipitable by gelatine is greatest. in the 
latter. 

Sulphuric, muriatic, and acetic acids, but especially the firsts 
occasion precipitates in infusions both of black and green tcai 
which have the properties of combinations of those acids with 
tan. Both the infusions also yield, as might be expected, 
abundant black precipitates with solutions of iron ; and when 
mixed with acetate, or more especially with subKicetate o^ lead, 
a bulky buff-coloured matter is separated, leaving the remain* 
ing fluid entirely tasteless and colourless. This precipitate was 
diffused through water, and decomposed by sulphuretted hy- 
drogen ; it afforded a solution of tan and extract, but not any 
trace of any peculiar principle to which certain medical effects 
of tea, especially of green tea, could be attribuccd. 

One property of strong infusions of tea, belonging equally to 
black and green, seemed to announce in them the presence of a 

* 1 distilled holf-a-pound of the best aud most fragrant green tea, 

with simple water, and drew off an ounce of very odprous and pellucid 
water, free from oil, and which, on trial, shewed no signs of astringency.** 
Lkitsom’s Natural liistwry qf the Tea Tree^ London, 1^99, 4to.' 

Some of Dr. Lettsom’s experiihents would seem to shew tiiat the noxious 
effects of tea are referable to the volatile and odorous principle which 
thus passes off in distillation ; and he thinks that those Who suffer from 
them, but yet cannot omit this favourite beverage, might take it with more 
safety if previously boiled for a few minutes to dissipate the fragrant prin- 
ciple. In all the forms which Du Halde relates for administering tea as a 
stomachic medicine among the Chinese, it is either ordered to be boiled 
or otherwise so prepared as to dissipate its fragrancy. 
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tlifitin<^t .vegetable principle; ipamely^ that they deposit^. 
cool, a brown pulverulent precipitate, which passes through 
ordinary filters, and can Only be collected by deposition and de- 
cantation ; this precipitate is very slightly soluble in cold water 
of the temperature Of from 60^ downwards; but it dissolves with 
the utmost facility in water of 100^ and Upwards, forming a pale 
brown transparent liquid, which furnished abundant precipitate 
in solutions x>f isinglass, of sulphate of iron, of Knutiate of tin, 
and of acetate of lead ; whence it may be inferred to consist of 
tannin, gallic acid, and extractive matter. 

When tea leaves have been exhausted by water repeatedly af- 
fused, the above experiments shew that alcohol is still capable 
^ of extracting a considerable quantity of difficultly soluble mat« 
ter ; this substance, again infused in boiling water dissolves with 
difficulty, furnishing a liquid which smells and tastes strongly 
of tea, and which, were it not for the expense of the solvent and 
the trouble attending its separation, might perhaps be pro^thbly 
employed. 

Though the above experiments shew that tea contains, upon 
an average, from 30 to 40 per cent, of matter soluble in boiling 
water, it is not to be supposed that so large a proportion Is taken 
up iu the ordinary process of making tea ; on the contrary, 
from tea leaves in the state in which they are usually thrown 
away, there is still contained from 10 to 14 percent, of soluble 
matter, capable of affording a sufficiently pleasant beverage, 
though it must be granted that the most agreeable portion of the 
tea, consisting probably of the purer tannin, or astringent matter, 
and of the whole of the aroma, is taken up by the first affusion 
of hot water ; and that, subsequently, the bitter and less soluble 
extractive matter are dissolved, furnishing what is usually called 
strong tea^ but infinitely less agreeable than the earlier infusion. 
Hence it is that the real epicure in this article imitates, in some 
measure, the Chinese process of infusion ; and only drinks the 
first made tea^ using a fresh, but small proportion of the leaves 
for each successive cup. 

■ The following table shews the respective quantities of soluble. 
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laattcF iff water 4Miid ia alcohol^ ^ weight the precipitate by 
isia^assi 'and tbe proportion of inert woody fibre^in gieeit and 
black tea of various prices ; it is given, not as throwing any Hn- 
.p^rtant light upon the'Cause of rita diffefUQt iiaaUties of tea, but 
as containing the resultSiOf actual ai^runents; it may «Iso per" 
haps save some trouble to fhtnre inquirers.. 




One Hundred p«rti of Te«« 

Soluble ill 
Walter. 

Soluble In 
Alcoliol'. 

Precipitate 
vlth gclly. 

Inert 

residue. 

Green Hyson 14s. perlb* 

41. 

44. 

31. 

56, 

Ditto 

12«. 

34. 

43. 

29. 

57. 

Ditto 

10s. 

36. 

43. 

26. 

57. 

Ditto 

8s. 

36, 

42. 

25. 

58. 

Ditto 

7s. 

31. 

41. 

24. 

59. 

II 

-S— 

1 2s. 

35. 

36. 

28. 

64. 

f 

Ditto 

10s. 

34. 

37. 

28, 

6S’. 

Ditto 

8s. 

37. 

35. 

28. 

63. 

Ditto 

Is. 

36. 

35. 

24. 

64. 

Ditto . 

6s. 

35. 

31. 

23. 

65. 


Akt. II. — On the Chart of Shetland. By 3. M‘Cu lloc h, 
M.D., F’r.S. 

Haviug been lately engaged in a geological survey of the 
Shetland islands, I had occasion to lament tj^ deficiency which 
British Geography labours under in the want of a map of this 
district; a want which was productive of considerable labour 
and much uncertainty,' and whidi eventually rendered it im- 
possible to deduce any satisfactory conclusions respecting the 
general direction of the strata, or the dependency and connexion 
.of those of a similar nature which' were separated ' by Wide in- 
tervals. Had even the maritime outline been tolerably correct, 
these difficulties would have been easily overcome, as the inte- 
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riot coji]ptrjpxi3 $ 1 ^ Uttleijietaat from the sea in any {yart, 
map cape|)le <of answering the ends in view could have been^onr 
striicted with- very little labour* The sea-chart of Shetland 
on the contrary^ not only grossly incorrect in its jgeneral geolo- 
gical details^ but, with a vary kw exceptiona, utterly unfit for 
the purposes of navigation* It would be better, -indeed, if no 
such chart existed ; ag, except in jthe very fe^ jostanfsses vrhich 
I shall presently point Out, a reliance on it is in danger of tempt- 
ing a vessel to its destruction. It has not therefore even the- 
negative quality of being useless. 

The deficiency of the chart is not so generally known as 
ought to be. The name of Captain Preston, which is attached 
■|to it, is no less likely to mislead those who are unacquainted 
with its incorrectness, than the apparent decision with which the 
rocks, soundings, and anchorage, are laid down; and it is too la^ 
to ascertain the position of a rock when a vessel is on it, or the. 
badness of an anchorage when she is embayed on a lee sl^ore. 
In this respect, indeed, there is a striking constrast between 
the chart of Orkney and that of Shetland; while the excellence, 
of the former may |ilso have the bad effect of tempting those who. 
have navigated by it, to place the same reliance on the latter;' 
unaware that the survey of Orkney was conducted by McKenzie 
with the greatest care and anxiety, and that the chart of Shet- 
land is little better than a map-seller’s compilation, supplying 
the want of documents wiUi conjectures. 

To render these deficiencies better known through the medium 
of this Journal, is. an act of justice which public benefit claims ; 
criticism is not tilw|tys employed in so pure and good a cause, 
nor can our defects be remedied till they are pointed out; and 
it is by no means generally known that this part of British hy- 
drography is in so imperfect a state. If it were known, it is cer- 
tain that the department of our. government which ^kes charge 
of these matters, would have long ago found a remedy ; as is 
proved by the laudable anxiety it has always shown to improve 
the art of navigation. The recent establishment of a light-house 
on Sumburgh-head is, indeed, an earnest of a desire to rende;: 
the navigation of Shetland more safe than it has yet been ; and 
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iti$ be- hoped tbpit it:mll, eio long, be followed by « nautical 
survey pf all these islands *• 

The present dwt is stated tp have been drawn up from the 
observation;! of Captain Prestop^ and the latitudes and longl- 
tudes of Admiral Lowenom. . A^ippent addkion has ;beea made 
to it, of a very accurate survey of Brassa Sound by .Captain. 
Raraage, who hasalso published a cprrect, chart ofBalta Sound, 
which, however, is npt appended to the general chart. Some 
alterations have also been made in the original chart, down to 
1820 , which are said, in the work, to be. “ considerable im- 
provements.” These alterations are, however, trifling, and relate 
to little else than some of the latitudes, and to a correction of 
the longitude of Brassa; a new scale having been fitted on 
old plates, and a rock added, conjecturally , to the east of Fetlar, 
as the cause of the loss of the Hound sloop, of which the place 
is, nevertheless, at this moment unknown. 

It is, however, not possible to discover from what authorities 
the chart has actually been drawn up. It is understood in Shet* 
land that Captain Preston did not survey the eastern coast, 
haying bepp drowned while engaged on the west side of the 
island. It is certain^ from internal evidence, that he could not 
have examined the west side throughout, as* the coast from 
Papa Stour toward the north is exceedingly incorrect, liis 

^ The Commissioners under whom this elegant building has been 
erected have doubtless proceeded on the best evidence in choosing this 
place, but the situation is unfortunately too high. ,ln the thick wea- 
ther so common in Shetland, particularly with easterly winds, this light- 
house must always be involved in mists and fpgs ;.^nd, evep in the 
ordinary westerly winds, it arrests the flight of the clouds. It is te feared 
that the light will frequently he invisible, and particularly when it is most 
wanted j and that it will thus become, an additional, soui^e oft , danger 
rather than |^f security. There ifei unfortunately no ipwef point at the 
southern extremity of these islands where it could ha\ c been built, so as 
to serve the purposes of ships coming from the ea8,tward as well as th^e 
westward; hut many seamen give a preference to Moussfi Island, as the 
chief want is that of a night-mark for vessels intending to make Lerwick. 
Such a light-house, together with a small light on the Nab, would render 
that harbour accessible even in the darkest night. 
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labours iimefpc^^ to Valley Sound and th6 Voes^ll ^ 

far as Scalloway ; although ^ even these are sO incorrectly 
veyed, that it is prdbable the compiler had no access to his d6- 
cuments in: a compile state* Nellherhae the compiler taken 
advantage of Collinif^' survey t which, limited as it is> is far 
more accurate than the pr^ent chMrt is in the same places; as 
any one may see who will take the trouble of comparing his 
chart of the two Burfas with that which is givCn, and with the 
actual form of these islands*. 

It is not my intention to go through all the details of this 
chart ; nor would it indeed serve any purpose, unless I could 
^have accompanied it by a large copy, which the dimensions of 
tljiis Journal do not admit. 1 shall therefore limit myself to a 
few observations on some of the most remarkable points, for the 
purpose of establishing the justice of this general censure; those 
who may be possessed of a copy, may follow these observations 
without difficulty. The enumeration of even the few particu- 
lars which 1 have selected for remark, will amply justify this 
general criticism; and it is hoped that it will have the edect 
which is intended, of exciting^ the attention of some individual, 
or that of the government, to the subject ; the object being, not 
to censure error or neglect, but to instigate to a remedy; Hav- 
ing entered almost every harbour under an excellent pilot/ 1 affi 
the more easily enabled to point out where the defects lie, but 
shall limit myself to the most prominent f. 

One of the most important circumstances in the navigation of 
all the groups of islands which beset the cdast of Shetland, is 

* Althoug^h notan advocate for monopoly, the publication of maps, or 
at least of sea -charts, on the correctness of which so many lives, and so 
much property depend, ought id be restrained^to the hands of govern- 
ment. The tempt&tioti arising from a little profit^ is too often an induce- 
ment to publisbets to construct these chans from imperfect and Imaginary 
documents, careless of the consequences which must result from their in- 
correctness, and, it is to be hoped, not aware of the fatal results whiph arc 
so often produced hy their inaccuracy. 

f The accurate and universal knowledge of this pilot, whose name is 
Peter Anderson, would afford great facility to any one intending to con- 
struct a chart of these islands; and it is an opportunity which, once lost. 
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the nature of the tide&i! their dtrength/ or VelocS^/^^their direc- 
tion, the times of change, their interference, and ^ the currents 
which are formed among them. ‘ Withouf an accurate knowledge 
of this nature, the best geo^phical suiwOy would be utterly 
useless, df a vessel is not acquilinted with the' time of change 
in all these intricate efaannels, it will often be found impossible 
to reach the destined harbour, or to efect the intended passage; 
as the periods of ebb and flood are so^ materially influenced by 
the forms of the land in many places, by the collisions of two 
floods or ebbs from difiereht quarters, or by the interference, 
perhaps, of the flood of one channel with the ebb of another. 
Not nnfrequently also, it becomes necessary, in shifting from 
one.harbour to another, so to time matters as to secure a portidh' 
both of ebb and flood ; since, in consequence of the currents, or 
depths of water in such harbours, or the existence of bars and 
shoals’, the object may as effectually be defeated by taking too 
large or too little a portion of the one, as by miscalculating the 
the time required to effect the passage. With a leading wind, 
or a favourable breeze, it is true, an accurate attention to tl\e 
tides is often of litde consequence but cases are constantly oc* 
earring, in which, if the passage is not effected by the tide,' it 
will not be effected at all; or the vessel may be caught at sea 
in a dark night, an event which is always a source of great peril 
on coasts of this nature, or else be embayed on a lee shore sub* 
ject to any casual change of adverse wind, which, in these 
regions, often rise with great violence and incredible rapidity. 
Very often, security is to be ‘obtained' by taking shelter in an 
eddy, or in the still water which is often found to the lee of the 
current that sets on some island ; but it is unnecessary to detail 
all the cases, too well known to seamen, and particularly to 
those acquainted with the Scottish islands, in which an accurate 
knowledge of the tides is as indispensable as that of the coasts 
and harbours themselres. 

is not easily replaced j as he is the only person in the islands who is ao 
quainted with every rock and harbour jn them. I need not point out to 
amnyoTi how much time is saved in investigations of this natuie hy such 
a coadjutor. 
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In thi^ impoitantpart of every sea-chart, that of Shetland ia 
lamentably deficients and it affbrde a strong contrast vrith that 
of Orkney, where all these particulars are recorded with the 
greatest fidelity and nccui^cy; There is, in faet, in the chart of 
Shetland, »not the’et^test indication even of ^e direction of 
the fiood, except on the west coaat, fkr froth land, and for a 
small space ou the eastern; in both of which it » little better 
than conjectural, and serves no useful purpose. This most es-* 
sential circumstance is not only entirely omitted in the channels 
and near the shores, where a knowledge of it is most wanted, 
but it is not even noticed on the northern extremity of these 
islands, where the violence of the tide is such as materially to 
aitect the plan of a vessel attempting that passage, and is ex- 
tremely dangerous to boats. T shall content myself widi enume- 
rating a few of the channeb where the tides are most trouble- 
some, or where the defect of this part of the chart is most likely 
to be felt. In all these cases, it must be presupposed that there 
is not a leading wind, or a sufficient breeze; and when it is stated 
that the velocity of these tides often reaches to five or six knots 
an hour, or even much more,, it will easily be understood that 
such a wind may often be wanting, particularly to deep and slow 
vessels. 

Passing over the navigation of Brassa Sound, since a jpilot 
may always be obtained there, I shall first remark, that neither 
the anchorage of Simbister Bay in Whalsey, nor that of the 
Out-skerries, can be taken without an accurate knowledge of the 
time and nature of the tides ; owing to the shallowness and in- 
tricacy of the channels leading to them. The same remark may 
be made on the sound of Uyea and that of Balta; particularly 
if a vessel attempts to take the latter harbour by the northern 
passage. In shifting from the former harbour to the latter, it 
is necessary to make use of the latter part of the flood and the 
first of the ebb ; since, without the first of these, it is difficult to 
beat out of tlie harbour of Uyea ; and, without the last, equally 
inconvenient to beat into that of Balta. If a vessel, again, is 
desirous of going from Balta Sound to Cloup Voc, or the 
western pkrts of Yell, or from Uyea harbour to the same places, 
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the cHsurt does not indicate thi^the pteage rbuttd the' Scaw in 
the former case, or that of 'Bliimel Sound ih the latter^ are inex- 
pedient, or evpn, in certain dircdihstahoea, 'dangetods; and 
that it is far preferable to tak^ thd'sbuthenbi passa^" through Yell 
Sound. The strength of the current through Co^rave Sound, 
though fat less than that of the stream which runs with such 
velocity through Blumel Sounds tenders it also necessary to be 
well acquainted with the titnes bf ebb and flow through that 
passage ; ho less in merely sailing through it, than in attempt- 
ing to make the harbour of Basta Voe. As, in leaving a har- 
bour, every vessel has an opportnnity of ascertaining the state 
pf the tide, it is unnecessary to point out the peculiar situations 
in any of these islands, in which it is necessary to possess this 
knowledge for that purpose ; but I may remark, generally, that 
with respect to the making a great proportion of them, a vessel 
may often fail in its object unless that circumstance is previoU'dy 
well known, and thus be compelled to stand out to sea again. 

In passing round the Skaw, or Papel-ness in Yell ox Fedaland 
Point in North Maven, it is equally necessary to be accurately 
acquainted with the times of change ; as the strength of the cur- 
rent is considerable in all these situations, and it is requisite to 
take advantage of the ebb and flood both, for doubling these 
headlands ; but on this subject the chart gives no information. 
Tlie whole of the flood or ebb is equally required for making the 
passage from Fedaland to Hiliswick, or through Swarbuck’s 
Miu ; or from Papa Stour to the southern harbours of v^thsting, 
or the reverse ; and, in all these cases, a miscalculation of the 
time or velocity of the current, if there is a short wind or a head 
sea, or both, may be productive of the most aerious inconve- 
niences. The same remarks might be extended to all the re- 
mainder of the western shore; but it is unnecessary to enter 
into minute details of cases which have occurred in my own 
experience, and which must occur to all vessels attempting this 
navigation without a well-informed pilot. ‘ . 

To a stranger, attempting to make any harbour, it is essen- 
tially necessary to have some physical marks, or pjeturissque 
appearances, if that term may be used, by which the spot can 
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berccogm^djind^r diCei^ntcp^^ or uader that position, 
at least, in which U i903t likely to te seen. The picturesque 
representations, of ^and ^hf adl^ands in sea charts are not 

often accuiegtely^r c^aiCCIctei^sUo^ly given the necessity 
that every surveyor should have a facility in drawing landscape, 
is hut too obvious in many better cbarU than that of Shetland. 

A great aid to the judgment is afforded, in all ^these .cases, 
by. the mode of expressing the shores on the geographic outline ; 
whether it be low and sandy, or skirted with low rocks, or con- 
sisting of cliffs of different degre^ of elevation. In the chart* 
of Shetland these circumstances seem often to have been placed 
<at random ; while equal value is often given to rocky shores of a 
j^w feet in elevation, and to cliffs reaching to many hundreds. 
To quote examples is but too easy. The west and cast sides of 
Foula are laid down as if they were of the same elevation ; 
Whereas, on the former side, the cliffs exceed a thousand feet 
in height, and the fatter is almost uniformly low, and, in some 
places, indeed, quite level with the sea. The same error ia 
found in many parts of Yell, Unst, and Fetlar; where low 
shores, and even sandy bays, are laid down as if they consisted: 
of lofty cliffs. Trestra Bay in Fetlar, and Uyea Sound in Unst, 
are remarkable examples of this error. The island of Balta is 
another; in which the high cliffs of the eastern shore, and the 
low and often sandy outlme of the western, are represented by 
the same hieroglyphic. I need not enumerate other striking 
instances of the.same inaccuracy ; as, to go over them in detail, 
would be to give, an analysis of the whole lengthened outline of 
this intricate and indented coast. 

To the mere gec^rapher, the most gross inaccuracy of the 
chart of Shetland^ consists, not only in the displacement,* 
but in the absolute omission, of many of the smaller islands; 
some of which ate far being of trifling dimensions. I shall 
eentent myself, as before, in pointing out some of the most re- 
markable of these ; as the want of an accompanying chart on a 
large scale would render the detail of trifling particulars as un- 
intelligible as it would be tiresome. It will be easily understood, 
that, independently of the mere geographical defects, these 
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errors are f^.important consequeiiC6;m^hi8.dK£irl^ as tkr as it is 
iatended for a gnide to navigators; not only tending io mislead 
them jcospecting their positicm with regard: tQf; any given poiat of 
the Cjcmst^ but further endangering their safe^> in ttnck wea* 
tfaetf by the unexpected oceurrOnce of land wherethey expected 
totfindseavt ^ ^ h: ' 

An island which lies off ^Sdemt Ness is entirely omitted ; ' and 
this is the more unpardonablcy as it isthe southernmost point 
of all Shetland,' and therefore sufficiently remarkable. Two 
small islands to the north^^of Rovie Head, near Grumister, have 
also been forgotten; The same occurs at the entrance of Cat* 
firth Voe ; where one of the two OlUness Islands is left out of 
the chart The How Stack, near them, which is a green island, 
is also laid down as a naked rock. In Oure Voe there is also 
an. island omitted ; and another has beOn forgotten near Hog 
Island, not far off fromits entrance. At the north end of WhalSey 
are two islands, only one of which is noticed; but the confusion 
of small islands on the eastern coast of this spot is utterly un- 
accountable. There are four islands where only one is marked : 
three of them called: the Holms of Ibrster, and another, de- 
tached, of which I have lost the name* The Rumble and the 
Grief Skerry are also utterly misplaced ; the former being a mile 
or more out of its true position, to the southward, and the lat- 
ter appearing to have been transposed from ffie nordi to the 
south side of East Linga, over a space of more than three mites. 

'fhe Out Skerries are represented in mearly as incorrect a 
manner; the three larger islands being either displaced or 
omitted, so as to produce the most inextricable confusion. In 
consequence of this confusion, it would be quite impossible for 
any vessel to recognise thesie islands, or to attempt to make the 
anchorage. The geologist is equally puzzled in attempting to 
reconcile the physical geography of the stratification which he 
is examining, with the political geography which the map-mdker 
has thought fit to assign to the remote tenants of this melan^ 
choly and stormy spot. 

To compensate for the loss of an island in one quarter, the 
same artist has conferred on Unst one which has no existence ; 
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namely, . tbatoC Ho ana, near Norwick Bay; treating as a rock 
the real Houna, . which lies at the entrance of Balta Sound. It 
would be equally difficult. to account for the assigned place of 
Hascosea, an island more than two miles in length, lying in a 
mi^ch frequented <. passage, and forming, the very important 
breakwater to Basta Voe ; it is moved more than a mile to the 
southward, so as no longer to perform that:office^~ 

In Yell Sound, the proportions, or I'elative positions of nearly 
all the islands are entirely perverted, so as to render it . difficult, 
in navigating them, to know which is meant by rniy one of those 
laid down in the chart. This misplacement is most remarkable 
in the Brother Holm ; while one of considerable size to the 
^rthward, called Little Holm, is omitted. Similar irregulari- 
ties occur in the position of the Ramna Stacks, and in that oi 
Greenholm, off Fedaland Point, while one of the former is also 
bmitted. As the passage round this Point of North Maven, 
which' forms the northernmost point of the mainland, lies be- 
tween Greenholm and the land, this error is the more inconve- 
nient and censurable. 

To pass over errors of less consequence in the position of 
Little Wya and Ossa Skerry, in the dimensions and position of 
that Linga which lies at the mouth of Olna Firth Voe, and in the 
omission of a smaU island at the end of Selie Ness, 1 may re- 
mark, that in Wisdale Voe, an island containing not less than a 
square, mile, is converted into a rock. The position assigned 
to the rocks and islands which crowd the bay, intercepted be- 
tween Skelda Ness and Burra, are also incorrect ; but the in- 
convenience that might arise from this is, in a great measure, 
obviated by the channels which lead into Scalloway having been 
laid down. It is for this part of the chart that the compiler 
appears to have been indebted to Captain Preston’s survey ; and 
it is certainly the least exceptionable part of the work ; though 
1 Inu^t injustice remark, that an appended chart of Valley Sound 
and Qrueting Voe, on a larger scale,, is also very correctly laid 
down. 

Where, such . errors exist in the positions of islands of such 
dimensions, and where so many are omitted, it cannot be ex- 
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peeled that there is more accuracy iu the places of r^s, whe- 
ther visible or sunk, in which so ihany p&rts of the coasts of 
Shetland abound. It is not too much to say, that, with very 
trifting exceptions, die whole of them are incorrect; either by 
reason of omissions, misplacement, or characters wrohgly ex* 
pressed. ^ It will suffice here to mention a very few of the most 
remarkable cases, as aotne of them will again come under notice 
in pointing out the errors in laying down the harbours. How 
important it is to be accurate in this part of every nautical 
chart, it is quite unnecessary to remark. If there is one circum- 
stance more than another which is a source of perpetual anxiety 
and distrust to a vessel attempting to make a harbour, or navi- 
gate a channel, it is a doubt respecting the place, existence, and. 
character of rocks ; and, more particularly, of those which are 
not always visible. It does not, indeed, fall to the lot of many 
mariners to experience the anxiety that is felt by him whose 
fate it is to navigate coasts of this nature ; but those* whose 
business it is to be often engaged among islands and channels 
like these, know well the hourly risk to which they are subject, 
where the space of one day alone exposes them to greater ha- 
zard than could be crowded into a whole life spent in navigating 
the ocean. It is not too much to say, that the circumnaviga-* 
tion of the Shetland Islands is attended with more hazard than 
that of the globe. A correct chart would reduce that hazard to 
little or nothing ; yet that is not only wanting, but the seaman 
is exposed to the additional risk which must ever arise from the 
necessity of placing confidence in one which is grossly er- 
roneous. 

A number of sunk rocks are marked in this chart as lying 
near to the Noull of Eswick; whereas there is deep water here 
close in shore, with a safe passage for ships of any draught be- 
tween the How Stack and the land. 

Respecting the very intricate and dangerous navigation be- 
tween Whalsey and the main land, or that on the east side of 
this island, it is only necessary to say, that not a single rock is 
rightly indicated ; the whole being such a scene of confusion in 
the chart, that it is vain to attempt to specify the errors in 
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words. ^ Xhat which was remarked respecting the islands at the 
Out Skerries, may also be observed of the rocks, which are 
equally incorrect ill their positions. 

In entering Oure Voe, it is npt indicted that there is a rocky 
shoal between Ballasetfer Holm and^tbe southern shore, respect- 
ing which I had the disagreeable expefipnep having struck 
on it in nine feet water. 

A rock is laid down off Fetlar, on whiph the Hound sloop, 
as formerly remarked, was said to have been lost in 1800 , 
Now the true place of this rock is not ascertained, important as 
it is; nor did our pilot believe that the place indicated was at^ 
all near to that in which that vessel was wrecked ; certainly, 
least, none of the fishermen, who are perpetually on this coast, 
were acquainted with the spot. Hence no vessel can approach 
I%lar from the east with any cqpfidence, and those steering 
north or south must either keep a very wide ofiing, or sail clpse 
in shoi^. 

There is an utter confusion respecting the rocks which lie to 
the southward of Yell; of which the knowledge is exceedingly 
important, as they lie in the way of vessels intending to page 
from the north through Yell Sound. As to the Ramna Stacks^ 
which were already noticed in mentioning the misplacement of 
islands, the omissions are of less consequence, as the principal 
are sufficiently conspicuous to form marks for themselves. 

There is a passage between Papa Stour and the main land, 
which would often be very convenient, as enabling ships to save 
a tide in going for St. Magnus’s Bay ; but it is so ill laid down 
^that no vessel can venture to take it. Not to prolong a part of 
the subject, however, on which it would be useless to insist fur- 
ther, I shall lastly remark, that there are great doubts in the 
minds of the pilots and fishermen, respecting the true place of 
the Have de Grind rocks,, which lie to the eastward of Foula. 
SiicH a want of confidence, indeed, , was felt by our pilot, expe- 
rienced as fie v^as, that he declined taking charge of the vessel, 
and tliose who have been in similar situations may judge of the 
uu^asiheks experienced in standing off and on, in a heavy sea, 
VolT xir. Q 
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' 

during a whole night on this coasts with a view of making Fpula 
in the morning. 

' ^The profusion of excellent harbours in Shetland is such, that 
every seaman who has experienced the want of similar rrfuge 
in the channels of England, is inclined to express a childish 
regret at the waste of a commodity, as he is inclined to view it, 
wbi^h, if properly distributed, might almost supply the whole 
of Europe with anchorages. Even in this profusion, however, 
is the bounty of nature shewn, as, without the refuge which 
they afford at almost every point, it would be impossible, at 
^ least in the short days of winter, to navigate^these coasts at all. 
fit is not possible for those who have not experienced this kind 
of navigation, to conceive the anxiety which the coming on of 
darkness or thick weather produces in such intricate channels, 
,amid rocks and on lee-shoras, and among currents and tides, 
which prevent the pilot from forming any estimate of the vessel’s 
place« In such cases even all the harbours of Shetland are not 
too many ; and yet of these there is a large proportion in which 
the compiler of the chart has placed no anchor, while in others 
he has marked stocked anchorages, where no vessel would even 
venture to stop a tide, unless in fine and summer weather. I 
shall enumerate these errors and omissions in somewhat greater 
detail, as it is a species of information which can more advan- 
tageously be communicated by mere words, than that which 
was attempted in most of the preceding remarks. 

The anchorage at West Voe, near Siimburgh Head, may of- 
ten be very convenient with an east wind, or with a wind from 
the west, when Quendal Bay would be too open. The groun^ 
is clean and good, and there is no difficulty in beating out, un- 
less the wind were to shift to the southward. It is far more 
spacious than is represented in the chart, owing to the western 
promontory haying been laid down of more than double its actual 
breadth, and from the omission of the island off Scant Ness. 

" The harbours immediately north of Sumburgh Head, namely, 
East Voe and the Pool, are both exposed and shoal, nor are they 
^afe, even for the smallest class of fishing vessels, although in 
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the chart a stocked anchor is laid down in each. Levenwick» 
Sandiwick, and ^th’s Voe, are almost equally bad; but any 
incorrectness in these is of less moment, as no vessel would 
incline to l^top in them when equally able to reach Brassa 
Sound. On the subject of that sound; the minute survey of 
Captain Ramage, lately appended to the general chart, leaves 
nothing to be desired. There is nothing to object to the several 
anchorages laid down in Catfirth, Wadbester, Laxfirtfa, and 
Dale's Voes, nor to those in Oune Voe, since an anchor may be 
let go in almost any part of these inlets. 

But in Whalsey the chart of the harbour is so incorrect, that^ 
the real anchorage could not be discovered by it without the 
' ^id of a pilot ; so that in this respect the chart is, to say the 
least of it, useless. If the anchorage at the Out Skerries, which 
)tftay often beii^very convenient, had been properly laid down, there 
would have been no difficulty whatever in taking it, by attending 
to the tides. For want of any direction respecting these, from the 
absence of marked soundings, and from the extremely incorrect 
position given to these islands and the intermediate channels, 
no vessel would now dare to enter them ; although, so far from 
the harbour being fit for small vessels only, as the chart says, 
ships drawing twelve feet water and upwards may lie in it with 
the greatest safety, and may quit it with any wind, as there are 
two entrances. 

The entrance 4o Vidlon Voe is perfectly simple ; and here 
the chart has very properly laid down anchors, as it has, with 
much less propriety, in Burra Voe, at the southern point of 
Yell, since that harbour is superseded by the much better and 
neighbouring one of Hamna Voe, although in neither have any 
soundings been laid down. From this part of Yell to Refirth 
Voe there is no anchorage, and, although there is fortunately 
no difficulty in entering this harbour, excepting that arising 
from its narrowness, it is extremely ill delineated in the chart, 
nor are any soundings placed in it, so that it cannot be entered 
without the lead. * Basta Voe forms one of the finest harbours 
in Shetlsmd, or perhaps in the world ; but no indication of its 
nature is given in the chart, and, as usual, it is deficient in the 

Q 2 
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•essential drcumsiance of sonndings; so, that in thick weather^ 
in which it was my fate to enter it, it is necessary to keep the 
lead always going. In speaking formerly of the incorrectness 
of the islands, I remarked that this, harbour was principally 
formed by the island of Hascosea, which covers it, while, ac- 
cording to the chart, no vessel would venture to run for it in a 
south-east wind, to which, according to the draught, it appears 
to be open. 

Fetlar contains no harbour, yet, for want of soundings in the 
^ chart, vessels might be inclined to take Trestra Bay, where the 
shoal water of this very bad place ought to have been noticed. 
Uyea Sound is properly marked as"an anchorage, but the anchor 
is laid down too near to the shore of Unst. 

Captain Ramage’s chart of the important harbour of Balta 
Sound has supplied the deficiency of the general ehart in this 
place, but a reduced copy ought to have been added to it, as 
it is impossible otherwise to venture on this harbour, particularly 
by the northern passage, where the relative position of Balta 
and Unst is ex^,remely erroneous. It has been long enough 
])efore the public to leave the proprietors of the Shetland chart 
no excuse for not having appended it to the editions sold in 
1820. 

There is no other harbour in Unst, and although an anchor 
is laid down in Cloup Voe, at the north end of Yell, it is not 
frequented. The difficulty of beating out of^Whalfirth Voe, 
against the western swell, also renders that an inconvenient 

fljf 

harbour, a circumstance of which notice ought to have been 
taken in the chart. To the southward of this, near Sandiwick, are 
two harbours where vessels may lie securely, but in neither of 
these is an anchor marked. 

It is scarcely necessary to notice the omission of anchorage 
marks in the voes to the south of Waterholm, as these har- 
bours are not wanted in a channel where so many others are at 
hand ; but it ought to have been remarked tliat there is a very 
good and a very convenient anchorage in Urha Voe, for vessels 
^wbfeh arc either employed in Yell Sound, or have not the good 
fortune of wind or tide to effect their passage through it. This 
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omission is particularly censurable, as the depth of Hagraster 
Voc inak6s it inconvenient, and as there is a scarcity of good 
harbours, compared with the necessity for them, which may 
often be felt in this channel, on the east side of North Maven. 

In Hagraster Voe ho anchor at all is laid down, although, 
for a space of near eight miles, vessels may anchor almost any 
where in this very secure and quiet place, in clean and good 
ground. 

Colifirth Voe also forms a very convenient harbour for vessels 
losing the ebb tide in the channel, .yet no anchor is laid in it 
The draught of this harbour is indeed so incorrect, that no 
vessel would be aware of its containing a smaller bay within, 
where there is always smooth water, and excellent soft holding 
ground. 

No anchorage is marked in Burra Voc, to the northward of 
this, or, as it is sometimes called in the country, North Ru. 
Yet it is peculiarly convenient for vessels intending to make the 
passage round North Maven, as, by taking the end of the ebb 
from it, they may ensure their passage round Fed aland Point, 
with a whole flood, to reach any of the harbours* in St. Magnus’s 
Bay. Independently of this, it is laid down in such a manner 
that no vessel would expect to find a harbour in it, while a 
sunk rock in the entrance, which is not easily seen in the smooth 
and dark water of a bay, receiving so much fresh water from 
the hills, is entirely omitted. I may as well add here, that 
which more properly belongs to the examination of the coast 
outline, that there is here laid down in the chart a bay called 
Husater Voe, which has no existence, the whole coast from 
Colifirth Voe to Bura Voe being nearly straight, instead of 
being deeply indented. 

Although an anchorage is laid down in Sand Voc, on the 
west side of North Maven, no vessel can possibly take this har- 
bour, unless under extreme distress. From its narrow entrance 
it is utterly impossible to beat out of it, and, from the preva- 
lence of westerly winds, and the almost unceasing heavy swell 
from that quarter, a vessel once at anchor here might be de- 
tained for months. The same reasoning applies, and almost 
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in the same degree, to Rona^ Voe/ ‘alfliottgh the ehtr'sixice is 
much wider, ^he difficulty of getting out of theseharbbiite is 
much increased, and indeed often rendered extremely formidable, 
by the squalls whicE blow from the surronndinghigh land, and by 
which a vessel is so often baffled in her attempts to stay, while 
the want of room to wear renders the missing of stays a very 
dangerous accident, as I have more than once experienced. 
To avoid future repetition, I may here remark, that Ronas Voe 
has a deep inlet nearly at right angles to the entrance, which, 
in the chart, is entirely omitted. Of Hamna Voe, on this shore, 
where an anchor is also laid down, it is only necessary to ob- 
serve that, owing to its breadth, it might be safer for the pur- 
pose of stopping a tide in, with a wind from the eastward, but 
that in a westerly wind it affords no shelter whatever. 

Although an anchor is laid down at Hillswick, no vessel, 
looking at the draught on the chart, would attempt to take it, 
as the line of the coast is made nearly straight where there is a 
considerable bay. Thus, as happened to myself on getting into 
this bay, a seaman is tempted to run for Hamer’s Voe ; a most 
secure harbour it is true, but out of which it is scarcely possible 
to beat against a strong west wind, from the narrowness of the 
entrance, while that attempt is also attended witE a hazard 
which nearly cost the loss of the vessel in which I sailed. I 
ought here also to remark, that there is an inlet from Hills- 
wick northwards of two miles in depth, which is forgotten in 
the chart. This, however, is a mere question of terrestrial 
geography, as the water is too shoal for vessels. As ships may 
anchor by the lead almost any where to the west of Muckle 
Roo, the chart is here sufficiently correct, as are the directions 
to enter by Swarbucks Min. But there are tWo serious defici- 
encies in the sailing directions for St. Magnus’s Bay, as well as 
in the chart of that place, which require notice, more particu- 
Icurly as, for want of proper information, a Russian vessel was 
lost here not long ago, when she might probably haifc escaped 
without much difficulty. The tallow, which formed part of the 
cargo, is still picked up on the shores, being mistaken by the 
natives for spermaceti, and having undergone some changes 
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from soa water, which are not uninteresting to 

chenQ|ii|tSf . Vesj3els. caught in St. Magnus’s Bay with a westerly 
wind^ a^e directed to run for Swarbucks Miri. Now, if the 
wind is to the southward of west, a vessel, in attempting to 
weather Muckle Roo/inay fail in this object, and become so 
deeply embayed as inevitably to go on shore on Eglisha, the 
Longhead, or Isle-burgh-ness, as that above-mentioned did. 
The direction in this case should have been, to make for Hills- 
wick or Hamer’s Voe, as more to leeward, and where the en- 
trance is attended with no difficulty. If once to leeward of the 
Longhead, it would be too late, with such a sea as the westerly 
swell sets in here in a gale of wind, to attempt Hillswick, and 
equally impossible to weather Muckle Roo. It ought also to 
have been noticed in the chart, that there is no water, except 
for boats, in Rose Sound, which is, on the contrary, laid down 
as a wide channel, and without soundings, since a vessel, de- 
spairing of weathering the land, might make for this opening, 
where she would infallibly be lost. 

In Papa Stour no anchor is laid down in House Voe, which 
is not only a good anchorage for ships of moderate burden, 
but is absolutely necessary for the purpose of waiting the tide 
to the southward, supposing a vessel to have left the harbours 
within Swarbucks Min with the ebb. Two or three anchors, on 
the contrary, are placed in harbours at the north of Walls, 
where no vessel enters. 

The separate survey of Valley Sound and Grueling Voe are 
correct, although, in a geographical view, the latter inlet is very 
improperly contracted in its dimensions. It ought also to have 
been noticed, that no vessel can beat out of the east sound with 
a swell from tlie south-west, and that the attempt is attended 
with the greatest hazard, from the narrowness of the channel, 
and from the height of the land, which produces baffling squalls, 
and ^from there being no room to wear in the passage, nor 
ground tp let go an anchor if a vessel should miss stays. Of the 
perilous nature of this attempt I can also speak from experience. 
There is a stocked anchor laid dOwn in Selic Voe which ought 
apt t^ere, as it is almost an open harbour. In Frixeijhr 
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Voe onp anchor is placed ; the w^leis, howeyer^ one iffimensc^ 
hs^bou^^ capable of containing all the fleets of ]^urppe,- but the 
chart has neglected to notice the shoal water at the entrance^ 
which renders it nearly as impracticable as it is useless on this 
coast. In Wisdale Voe no anchor is marked, although there 
is an excellent anchorage near Sand, with a clean channel. 
Of both these latter bays I may further remark, that the outline 
is very incorrect ; in Wisdale Voe, in particular, a deep bay 
being gratuitously placed where the shore forms a straight line. 
It is from errors of this nature that the opinion was formerly 
given, that Captain Preston’s documents could not have been 
applied to the construction of even this part of the Shetland 
chart, as such mistakes could not possibly have existed in any 
real survey, had it even been executed by the most ordinary 
fisherman. 

No anchorage being marked in Stromness Voe, it is almost 
superfluous to say that the entrance is too narrow, as well as too 
shoal, for any vessel ; but a singular omission of a geographical 
nature is here deserving of notice. This is the total omission 
of the prolongation of this voe, which reaches for nearly three 
miles into the interior country, being connected with the more 
open bay by a narrow channel, over which there is a bridge. As 
a part of the seaoutline, this should have been inserted, although 
other inland lakes and objects were neglected, as appertaining 
rather to the terrestrial geography. The harbour of Scalloway 
is sufficiently well laid down, but there is a very singular mis- 
take in representing the two lakes of Ting wall as one, and in 
connecting them with the sea, as if they were salt lakes, where- 
as the southernmost is separated from it for more than a mile 
by a tract of meadow-land, which certainly has not been formed 
since the chart was constructed. Anchors are laid down in 
several parts of Cliff Sound, where no seaman would think of 
anchoring, pwing to the depth of water, and the squalls from 
the high land, and w’here, in fact, there is no occasion for any 
vessel to stay. A similar remark may be made on an anchor- 
age marked between the two ^^Burras, whicli can only be rc- 
qmred by the smallest class of Ashing vessels, and is safe for no 
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other, while the extremely incorr^t way in which these twO 
islands are drawn, renders it nearly impossible for any stranger 
to conjectiire where the channels are, or where his position is. 

Near St.» Ninian’s Isle are laid down three anchors, and it 
would be difficult to say which of these places is the worst har- 
bour, if indeed they at all deserve the name of harbours. In an 
east«*wind, a vessel might stop a tide under St. Ninian's ; but, 
with a wind from the west, no seaman in his senses would make 
such an attempt. 1 may also here observe, that the bar which 
cbnnects St. Ninian*s Island with the main land, is laid down 
in a wrong place ; being nearer to the middle of the island. 

The last harbour in the circuit is Quendal Bay. Here Collins's 
chart is more correct than that which is here reviewed ; although 
deficient with respect to the point that covers the proper anchor- 
age under Quendal house. This is a wide and excellent bay, 
even in winds from the west ; nor would there be any difficulty 
in getting to sea, should the wind shift to the southward, unless 
there was a very heavy swell ; as it is sufficiently wide to enable 
a vessel to beat out without difficulty. 

It would be an endless task to go over the subject of sound- 
ings, and I shall therefore be content with remarking, in a 
general way, their incorrectness and deficiency. Where these 
were of most importance, they have already been noticed as 
far as is necessary for the purposes of this criticism, in the pre- 
ceding remarks on the harbours. 

Neither is it necessary to make any detailed remarks on the 
very few sailing directions which are appended to the chart ; 
that which relates to St. Magnus's Bay having already been ex- 
amined. I shall only observe in addition, that the passage 
through Cliff Sound, either into, or out of, Scalloway, is 
always inexpedient, owing to the squally nature of this bay and 
narrow channel, and the nicety required in passing the bar of 
Trondray, on which there are only twelve feet at high water. 

With respect to the general outline of Shetland as given in 
the chart, I*lnust limit myself to a few cursory remarks on some 
of the most prominent errors which are to be seen by the cy^ 
alone; as I had no opportunity of making any accurate obscrv- 
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ations by the aid of batruwents, Wor i^e^d can any correct 
notion of the heap of errors which U duiplays, be given in words* 
In a nautical view, this species of error is certainly Of far less 
importance than those already pointed out ; yet it is not the less 
discreditable, that so large a portion of the British doipinions, 
remote as it may be, should have remained so long neglected as 
it is, but as it cannot now continue much longer. The interior, 
geography is, in fact, not merely little better, but somewhat 
worse than a blank ; as that which is given is incorrect, and as 
the record of any one object only tends to mislead, by causiifg 
the traveller to suppose, that where nothing is laid down, 
nothing is therefore present. Near Sumburgh Head, it is not 
indicated that the connexion between this promontory and the 
main land is so slight that it is almost insulated by a tract of 
loose sand scarcely higher than the level of the sea ; nor would 
the near approach of the voes on the east side to Quendal Bay, 
be supposed, from the outline in the chart. There is no incor- 
rectness of much moment, as far as the objects of the chart arc 
concerned, from this point to the Naull of Eswick, where a small 
but deep inlet is entirely omitted. I may remark indeed, once 
for all, to avoid tedious repetitions, that throughout the chart 
in general, the voes arc rarely carried to a sufficient depth within 
the land, and are often equally contracted in their lateral dimen- 
sions. 

The incorrectness of the outlines of Whalsey Island, and of 
the Out Skerries, were already mentioned in speaking of the 
anchorage in these places ; but it is fair to remark, in extenua- 
tion of these and other errors, that Oure Voe and Vidlon Voe 
are, on the whole, very well delineated. In Yell there is a deep 
bay at Quyon which is very slightly mstrked in the chart ; but 
as it is not used as an anchorage, on account of soipc rocks at 
the entrance, the error is of the less moment. The extraordinary 
incorrectness qf the coast and the harbours imme^ately to the 
northwai'd of this, was already mentioned in speaking of these 
harbours, and of the misplacement of Hascosea Island, 

The outline of Balta is extremely faulty, but there is a much 
less pardonable error bsse in representing tbe northern passage 
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into the »inind as a ^de and ctear^pening, whereas it is verj 
much narrowed both by the position of Balta, and by a boundary 
of low rocks. 

Of Yell, it is sufficient to say that the general outline is no less 
incorrect throughout, than are the draughts of the harbours ; 
and, on the whole of Yell Soundy the incorrectness of which 
was already noticed in speaking of the smallenislands, it is 
proper to remark, that the want of an indicated tract renders 
the ehartin this place nearly useless. 

Having already observed upon the incorrect outline of the east 
side of North Maven, I need only here add that a singular omis* 
sion will be found near Fedaland Point, which is indeed quite 
unaccountable* if ever any survey of this shore was made. The 
extremity'' of North Maven here forms a peninsula of considera- 
ble dimensions, separated from the main land by a beach of 
shingle and rocks ; the indentation on the east side forming a 
cove for boats, and containing a very important fishing station. 
The omission of two fresh -water lakes in this neighbourhood; 
will perhaps npt be considered of any moment ; but, where some 
of these are laid down, it is a natural expectation that the whole 
should equally be found. 

On the west-side of Nortli Maven, the land under Ronas 
Hill is carried too far to the westward ; and the same sort of 
incorrectness prevades the whole of this shore. Independently 
of the omissions of the two bays formerly noticed at Hillswick, 
there is a third sandy inlet on the west side of that peninsula, 
where a boundary of rocky cliffs is indicated in the chart. In the 
same manner, there is not due value given, either to the dimen- 
sions or form of Hamers Voe, which, as I formerly observed, is 
a very important oWeet to vessels embayed in St. Magnus’s Bay. 
Respecting the outlines from this part as far as Scalloway, the 
chief remark}, as far as the use of the chart is concerned, have 
already been anticipated in speaking of the various anchorages ; 
and it would be superfluous to enter into more details respect- 
ing so erroneous a specimen of geography as it exhibits. Yet 
it may be remarked, that the very incorrect outline of the two 
Burras is'^articularly unpardonable ; as die survey of Collins, 
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to which the compiler might have had access, gives a far more 
correc^t view of them. It isTndeed difiicult to conceive how any 
one drawing them at all, could have contrived to do it so in- 
correctly ; as the most superficial examination by the eye, is suf- 
ficient to^ correct the glaring errors which occur in the chart. 
The bridge which connects the two is not only omitted, but its 
place is indicated much too far to the southward. A deep bay 
on the east side of East Burra, which is reduced to almost 
nothing in the chart, is so situated and of such dimensions in 
nature, as to tempt a boat into it from Cliff Sound, with the ex- 
pectation of finding the passage between the two islands. At 
the southern extremity of each of the islands, there is also a 
peninsula separated by a low rock, in one case indeed nearly 
insulated ; but these are totally omitted in the chart. 

But it is unnecessary to proceed further, and I shall therefore 
conclude these remarks on the general outlines of the Shetland 
Chart, by noticing the incorrectness of the draught of Foula, 
which th^ most superficial view might have given in a better 
form, and which it would require no great expense of time to 
survey with sufficient accuracy for all general purposes. 

In terminating this communication, 1 shall only add, that a 
set of the most common astronomical observations on the lati- 
tudes and longitudes of a few leading points, would materially 
improve this chart ; and that, with the assistance of the pilot 
before-mentioned, the industry of an active person would, in 
one or two summers, supply most of the chief desiderata in the 
present imperfect documents, until a real survey of all the islands 
can be effected. It is in vain to attempt to construct such a 
chart by the ordinary operation of bpat surveying ; as the rapi- 
dity and uncertainty of the currents, render it absolutely impos- 
sible to determine points in this manner with^any tolerable accu- 
racy. 1 shall therefore trespass no longer on the patience of the 
readers of this Journal, to most of whom the navigation .of Shet- 
land is, perhaps, as little interesting as thatof the Celebes or Loo 
Choo. It is sufficient to have justified, by the details already 
given, the general censure with which I commenced this com- 
munication ; and its object will be fully attained if it shall either 
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induce those Who may with authority undertake it, to commence 
this necessary work; or point out to unemployed officers ill these 
times of peace, a subject, from which, if they do not reap profit 
or fame, they will assyiredly acquire the thanks of many who, 
like myself, have hourly hazarded their lives during a stormy 
summer in a dangerous and anxious navigation. 

Shetland, August, 1821. 


Art. III. Account of the Method of illuminating the Clock 
Dial OH the Steeple of the Tron Church in Glasgow. 

[Wc are surprised that no attempt has yet been made to illuminate the 
dials of the Loudon steeples, more especially as gas has been conducted 
Into several of our churches, and is almost always abundantly laid on 
in the vicinity, for the purpose of lighting up cburch-yanls, and thus 
preventing the unhallowed visitations of a class of people, who, under 
powerful patronage disgrace this metropolis and its suburbs, commonly 
called resurrection men. Several of our city clocks arc, as it were, con- 
structed for the purpose ; such as those of St. Dunstan's in Fleet^street) of 
Bow church hi Cheapside, and others which project after the like fashion. 
The Pari^ Church of St. James is also very advantageously situated for 
nocturnal illumination, one of its four sides being seen from a number 
of streets at the west cud of the town. 

The following is a description of an ingenious plan successfully adopted at 
Glasgow, under the superintendence of Messrs. John and Robert Hart. 
We understand that the hours on the clock-dial, which fronts a long line 
of streets, are legible at night to as great a distance as when the sun is 
directly sliiuiog upon the tower.] 

The Tron steeple of Glasgow is of the Gothic order, consist- 
ing of a square tower surmounted with a pyramidal top ; the 
square tower terminates with a rail, or balcony, beneath which 
the clock-dial is placed. 

The gas is introduced into the bottom of the steeple and convey- 
ed up the wall by an iron pipe of one inch bore : this pipe passes 
within eighteen inches of the wheel-work of one of the dials, and 
a wheel, of double the diameter of the hour-wheel, is so placed 
as to be driven by it ; this, of course makes one revolution in 
twenty-four hours. The hours are engraved on the rim of this 
wheel, and a rtioveable arm attached to it, which can be fixed 
at igmy hour or half-hour by means of a clamp screw upon the 
centre,- and a steady pin and holes in the rim ; this arm serves 
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to dieren^oge a cateh that holds up the hand of ifae miin stofi- 
cockyilo that by this means the clock shuts off the gas in the 
morning. A painted board with the respective months and 
hours serves to direct the person who hes the charge of it^ to 
shift the arm as the season alters. The pipe afterwards ascends 
and branches off to the respective dials. 

The lamp is formed of a copper bowl, eighteen inches diame- 
ter, and of a parabolic figure, of three inches and a half focus : 
it is lined in the inside with small pieces of looking-glass, im- 
bedded in white paint and putty, similar to some of the reflectors 
used for light-houses ; the front is enclosed witli glass. The 
burner used is a No. 3, Argand, with each alternate hole shut 
up, and equal to a No. 1, Glasgow Argand. 

The lamp, properly inclined so as to illuminate the dial, 
is suspended about seven feet from the building, above the 
centre of the dial, the bottom of the lamp is on a line with the 
top of the dial plate. From the situation of the dial it was 
necessary to fix the lamp from the balcony ; and that it might 
be easily got at, the branch is jointed so that it can be drawn 
up to the person within the rail, to be cleaned when neces- 
sary. It is lighted from the inside of the steeple by a flash jpipe^ 
or separate tube, pierced along one of its sides with holes, and 
partially covered to protect it from the weather ; so that when 
the gas is admitted and a light applied at one end, each hole 
lights the next till the flame reaches the farthest extremity, and 
thus kindles the gas issuing from the burner ; the flash pipe is 
then shut. The exterior of the lamp represents ' the Eagle of 
Jupiter armed with lightning, and the whole is surmounted with 
die city arms. From the cheerful appearance of this dial, it is 
likely that other clocks may likewise be lighted, where the build- 
ing will admit : a simpler and neater method than that which tlie 
peculiarities of the Tron church steeple rendered necessary, 
blight be adopted ; namely, to cut a small circular window 
about two feet in diameter above the dial, from which the lamp 
might be put up and cleaned when necessary, and when lighted 
pushed forward : here a straight rod only would be required to 
suspend it, whicli might be run out over a wheel haying a balance 
weigHt in the inside to return it again to the window in th^morn- 



of tiw Trm Church at Glasgow. 331 

iag. like ba^k af the lam{» might be made to represent the city 
arms, or any other appropriate device. When the clock dis- 
engaged the gas stopcock, it might also liberate the catch that 
retains the lamp, and allow it to run in, so that the person who 
lighted it, would only have to hook up the stopcock, light the 
lamp, and push it forward into its proper situation for illuminating 
the dial ; a simple folding-piece of three joints, like a foot-rule, 
would connect the lamp or lamps to the centre or main gas 
pipe. 

Description of the Plate, 

Fig. 1. is a section of part of the steeple — A, the dial and 
hands — B, the gas pipe, with C, the flash pipe branching oft— 
DD, Joint on which the branch turns when drawn up — ^E, stays 
for its support. 

Fig. 2. shews the means of shutting off the gas — A, the as- 
cending pipe and main stopcock open, with its hand upon the 
detent — B, the discharging wheel; 1, the moveable arm, 2, the 
detent — C, the hour-hand work of the dial. 

Fig. 3. Section of the reflector and burner — A, glazed cover., 


Akt. IV. On the Difference of the Functions in certain 
Nerves of the Face ^ illustrated hjf their Anatomy in the 
Inferior Animals, and by a comparison of their Uses in 
Man and Brutes, Bij John Shaw, Esq. 

In a paper published in the last Volume of the Transactions 
of the Royal Society, Mr. Charles Bell has shewn that two sets 
of nerves, differing in structure and function, go to the face in 
man. One of these has the property of controlling the actions 
of the muscles of the mouth and nostrils in breathing, and 
of giving expression to the, features in emotion ; while the 
other appears to be for the purpose of regulating the muscles 
in mastication, and those actions which are independent of 
respiration and expression, and for bestowing sensibility on the 
skin. 
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Haviilgb^n en^ged with Mr. Bell in making IM experi- 
ments' bjr which these facts were proved, my attention was 
naturally called to a further observation of the condition of the 
muscles of the face in the different kinds of paralysis. The 
cases which I have examined during this inquiry, have Induced 
me to hope, that by following up the observations Which led to 
the discovery of the difference between the functions of the twd 
systems of nerves^ we shall eventually be able to ascertain, the 
cause of the variety of symptoms in paralysis. 

In one man, I could see no symptom of palsy until he laughed 
or sneezed ; while in another, the features distorted by paralysis 
regained their proper balance when the actions of laughing or 
sneezing were excited. In a third, the paralysis was apparent, 
not only while the features were at rest, as in the case of com- 
mon palsy, but the distortion of the countenance, instead of 
being diminished, was increased to almost unusual degree, 
when the patient laughed or sneezed. 

Before attempting to account for the variety of the symptoms 
in these cases, I propose to give a description of the nerves of 
the face, and of the changes produced on the expression in 
different animals, by cutting a branch of either set of nerves. 

Two nerves which arise from distinct parts of the brain, and 
which differ from each other in structure and function, are dis- 
tributed on the face in man, and on the corresponding parts in 
the greater number of mammalia. 

The one hitherto called Portio Dura of the Vllth. belongs to 
the system of Additional^ or Superadded Nerves^ and passes to 
every muscle that is in any way connected with respiration or ex- 
pression ; while the other, called the Vth, or 'TrigfeminuSy is one 
of the original, or symmetrical system, and goes not only to the 
same muscles, but also to the skin, and to the deeper muscles, 
whose action is principally that of mastication. ^ 

The proportion of the Facial Respiratory Nerve to the Vth, 
is greater in man, than in any other animal. If we descend to. 
the next link in the chain of beings (the monkey,) we shall. $nd 
the proportion of it to be much diminished, and that of the 
Vth increased. The distribution of the nerve is more compli- 
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cated iu .the mool^ey than in the dog, its intricacy being ap- 
parently in proportion to the number of the muscles of expres- 
sion. From the lion, the dog, and cat, we descend to the horse, 
ass, and cow ; in these animals, there is a marked difference in 
the distribution of the nerve, from that of either the monkey or 
the dog, for^ excepting a few branches, which pass to the muscles 
of the external ear, and to the eyelid, the whole of the respira- 
tory nerve is confined to the muscles of the nostrils and side of 
the mouth, while in the carnivorous tribes it is spread in great 
profusion overthe cheeks and side of the neck. 

There are, however, some varieties in the classes of grami- 
nivorous animals. In the gazelle, sheep, and deer, the distri- 
bution of the nerve is still more simple than in the horse ; 
while in the camel it is mote profuse, and is, in this respect, 
intermediate between that of the carnivorous and the gra- 
minivorous animals. The expression of the enraged camel 
is sufficiently ferocious, and the manner in which he shews 
his tusks, when dying, is very similar to that of a carnivorous 
creature*. 

We are told by those who have seen an elephant in a rage, 
that he is most sublime and terrific ; but the anatomy of the 

^ The anatomy of the nervous system of the camel is very different 
from that of the greater number of quadrupeds. 

We had an excellent opportunity of examining it last spring, in the 
courier camel, or maherry, which was brought from the interior of Africa, 
by Captain Lyon, as a present to his Majesty. In the dissection of this 
animal we noticed many interesting facts, which have been overlooked 
by comparative anatomistsi and particularly the difference of the distri- 
bution of the nerves of the neck and stomach, from that of the same 
nerve in the horse and ass, and from that in the greater number of rumi- 
nating animals. 

We found that the nerves of the neck, in their number and distribution, 
resembled those of a large bird, as the swan, &c., much more than those 
of a horse or bullock, and particularly in the spinal accessory, or superior 
nsBpi^orybf the trunk, being either deficient altogether, as in birds, or 
qulte'diffeireut to What it is in the greater number of quadrupeds. This 
aiiatOBiical fact is a strong proof of Mr. Bell being correct in the opinion 
which be baa fOrme^l of the use of this nerve. White in Paris last Sep- 
tember, I' was told that- there was a specimen of the brain of a camel, id 
VoL. XII. R 
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Portio Dura leads me to suspect that the G:Kpi^ssio,a,‘oC r^ge, 
however terrible, must be quite differeat from that of the feroci- 
ous snarl of the lion. In the face it must be in a greajt.measure 
confined to the contortions of the proboscis, and to the eye, 
for, excepting a few branches to the eyelids, thedistributioii of 
the nerve of respiration and expression is confii^ almost en- 
tirely to the proboscis*. 

SI. Cuvier's coUecUon, in ivhich the spinal accessory nerve might be seen ; 
but on examining the preparation, I could find no trace of the nerve. There 
were some little filaments pointed out to me, as the origin of the nerve, 
but to this 1 could not assent. If these fibres, (wbicli, however, in the 
preset state of the preparation are very obscure,) be compared with the 
origin of the spinal accessory, even in the sheep, we shall be forced to 
conclude that, if there be a nerve of this iSnd in the camel, it is so small 
that the truth of the opinion, as to the use of the nerve in other animals, 
cannot be affected. 

# During the last winter I often visited the Menagerie in Exeter Change, 
to study the motions and uses of the proboscis of the elephant, and this 
I had a good opportunity of doing, as the small elephant there, was so 
gentle, that he permitted me to handle his trunk freely. From the great 
power which the elephant has over his trunk, as a machine, I was certain 
that there must be large nerves muuiug to it, similar to those which sup- 
ply the fingers in man ; but as the proboscis forms an important part in 
the respiratory system of this animal, 1 thought that, in the dissection of 
it, there would be the most distinct proof of the accuracy or fallacy of 
Mr* Bell's opinions on the subject of the Portio Dura, The animal dictl 
in the month of May, and, tlirougii the kindness of my friend Mr. Mayo, 
1 was enabled to make an examination of the nerves of the trunk. The 
dissection was most satisfactory, for 11.% trunk was found to be supplied, 
not only by branches of the Vth. pair, as described by Cuvier, but also by 
a very large branch from the Portio Dura, 

The Portio Dura in this elephant was found emerging from the parotid 
gland, as in other mammalia. It gave off some descending branches to 
the neck, but passed from behind the jaw to the proboscis^ almost as an 
entire nerve, and of the size of the sciatic nerve in man : in its course it 
had only given some small branches to the muscles of the eye, to those of 
the ear, and to a small muscle which correspond! with tbeplatysma. 
Before it passed into the substance of the proboscis, it United With ihe 
second division of the Vth. pair, which comes forward from the infra or- 
bital hole, in two large branches. The two nerves being then closely 
united, passed between the layers of the muscles, which form the greater 
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tf we ci6mpaV6’ I1i€ anatomy of the facial respiratory nerve, 
in the i^aribiis'clasles of birds, we shall find its distribution to 
be analogous to thait of ttie same nerve in the different tribes of 
quadrupeds. Ih the game*cock, a few branches of the nerve 
pass to loose skin under the jaw, which fs dilated in crow- 
ing, the greater numb^ being distributed on the muscles of t^ie 
neck, which causes the elevation of the feathers when he pute 
himself in an attitude for fighting. But in the duck, which, 
v/hen enraged, has little or no power of expression, the same 
nerve is not larger than a cambric thread, and passes only to 
the skin under the jaw. 

The effect upon the muscles of the face, produced by cutting 
the facial respiratory nerve, is in the ratio of^ the intricacy of 
the distribution of the branches, and according to the proximity 
of the part cut, to the origin of the nerve from the brain. 

I cannot detail any examples of the effect of cutting this 
nerve in man, for, though 1 have witnessed operations where it 
was done, yet, as they occurred before I was acquainted with the 
facts now established, I did not take notes of the consequences 
which ensued. However, I shall presently detail cases where, 
by disease or accident, the whole nerve in some instances, and 
part of it in others, has been injured. In those cases the symp* 
toms 'very nearly corresponded with the phenomena presented, 
when the whole, or only a part, of the nerve has been divided 
in animals. 

About four months ago, I divided the left facial respira.- 
tory nerve of the most expressive monkey 1 could find in the 

massof Uie trun^. Tb« PorOo Dura became quickly diminished in size, 
as it gave nflf its branches in great profusion to the muscles : but the VtU* 
was continued down, as a very large nerve, to nearly the extremity of the 
trunk ; in this respect resembling the nerves to the fingers in man. On 
making sections of the proboscis, near its extremity, a great number of 
these nerves were seen in jts substance. 

A fe^ branches of the Pwtio Dura ran to the valvular apparatns in the 
upper part of the trunk ; but ibis peculiar structure was supplied prin- 
cipally by a branch from the Vtb. pair, which winded round under the 
orbit. 
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Menagerb in Ei^eter Ch^ge. The effect was imta^diaie ; his 
power of expression being’ destroyed on one side. When 
he was irritated, he snarled and shi^wed teeth on the tight 
side only. Daring the first month, he could not shut the 
left eye, but of late, though he is able to Close the eye, he has 
so little power over the motions of the fyelid^ that when he is 
attacked with a stick, the orbicularis muscle appears to become 
so convulsed as to render the eye useless. He then seems to 
avoid winking with the other eye, that he may be on his guard. 

The effect of injury to this nerve is more distinctly shewn on 
the human face. In the case of a little girl, which will be par- 
ticularly related in another paper, the consequence of disease 
of the right Pof^ Dura is very striking. When she laughs 
heartily, the right cheek and the same side of the mouth are 
unmoved, while the muscles of the leftside are convulsed with 
laughter. 

If told to endeavour to laugh with the right side, she raises 
the angle of the mouth, but by an action which is evidently 
regulated by the branches of the Vth. nerve. This attempt to 
laugh gives a peculiarly droll expression to her face, and 1 
think it is the same action which amuses us so much in the face 
of the famous mimick, who invites the public to see him at home 
eveiy spring. 

After having made the experiments on the Portio Dura of 
several animals, and observed the effect upon the human coun- 
tenance, where the nerve had been injured, 1 was so much struck 
with the resemblance in the action of soine of the imisclcs, to 
those of the actor alluded to, that 1 went to the Theatre to 
observe the expression of his face. Although there were evi- 
dent marks of paralysis of the Portio Dura^ there was a con- 
siderable degree of expression exhibited on the same side, for 
which I could not at the time account. It, however, appears to 
be now explained by the state of the little girl’s oheek, for when 
she attempts to laugh with the right side, the expression is so 
similar, that it almost amounts to a proof that this performer 
has, by practice, gained such a power over the actions regulated 
by the Vth., as to be able to brin^ them into a state similar to 
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that in tiatural laughter. But as thfs is done through the Vth., 
instep! df the Vlltb., it makes the expression on one side quite 
different from that on the other, and consequently gives a pecu- 
liarly ludicrous appearaoc64o the whole Countenance. 

The experiment of cutting the facial respiratory nerve was 
performed on a dog. The following is the note made a few 
days after the nerve whs cut : The dog is now quite well, having 
suffered very little from the operation ; when he fawns, the right 
side of his face is completely motionless ; (the nerve of the right 
side was cut.) When I threaten to strike him, although there is 
a tremulous motion expressive of fear in all the muscles of the 
left side of the face, the other is perfectly still ; he cannot even 
close the eyelid, and instead of winking when he expects to be 
struck, the eyeball itself is turned up. When he is excited, 
there is an expression of alacrity in all the muscles of the left 
side of the face, and a brilliancy in the left eye, while the right 
is perfectly inanimate. This is shewn in an extraordiiHiry de- 
gree when he is fighting with another dog. 

The difference between the two ears is not so distinctly mark- 
ed, for though the left ear be more elevated than the right, still 
there is an expression of alacrity in the erection of both cars. 
However, at this I was not surprised, as 1 had found, in a 
dissection which 1 had made of a dog, previous to performing the 
experiment, thati|he principal branches, which pass to the 
muscles of the ear, were so deeply situated, that to have cut 
them, would have probably endangered the animars life. The 
effect upon the respiratory muscles of the right nostril, was 
not so distinct as in the experiment upon the ass, (which will be 
detailed presently,) but the power of giving that peculiar twist 
to the nose, which is so distinctly seen in a pointer setting, was 
destroyed. 

This dog, in.the course of two months, perfectly recovered 
the use of all the muscles which had been paralyzed ; but this 
circumstance involveil the question of the re-union of nerves, 
upoti which I shall not at present enter. 

I repeated the experiment on anothey dog in the month ol 
May, and at the same time cut the infra orbital nerve of the 
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opposite fidei /Ehtfhdog UsIill.ioTer^good heaUHi aod novirafford^ 
as '8trikijig«a exam£^i^f;#e effect of cutting the respiratory 
nerve^of one side^ aa44^tttaiich of the Vth* of the other 9 ,as* he 
did on the day, after tfe operation msperforroJed. The effects 
produced by cutting the Vth. will be detailed presently. 

I cut the same nerve qf a cat, as near its exit from the stylo- 
mastoid foramen as I could. When she was irritated, she 
afforded an excellent example of paralysis of the action of the 
muscles regulated by this respiratory nerve. She spate with 
that side only, on which the nerve was entire. Here I succeeded 
in paralyzing the muscles of the ear ; for, while she spate, the 
ear of the side on which the nerve was entire, was pulled back, 
while the other stood erect and motionless. 

• The same experiment is easily made on the ass, or it may at 
any time be done on an ox in the slaughter-house, for while the 
animal is insensible, and dying from loss of blood, we have only 
to dividfe the nerve, us it passes from before the ear ; the con- 
vulsed motion of the nostril of the same side will immediately 
cease. * « 

The effect upoti the nostril is the most obvious symptom, 
when the nerve is cut in the ass^. If, after having cut, the right 

* 1 performed this cxperiiUeiit on a horse at Charentoii', at the request 
of M. M|g^pidic, andrwith the assistance of M. Dufpy, Professor of the 
Veterinary, College there. 1 wrjs anxious to execute the experinieut 

qitickly, and avoid the hemorrhage which is generally # consequeupe of 
seeking for tlio nerve in the middle of the parotid gland, I cut through ihe 
s kin anterior to the juguni, in the hopes of immediately iiiidiDg the nerve, 
A large branch, which I supposed to lie tUe^ Portio Dura, was exposed, but 
on cutting it through, no paralysis of the nostril ensued. 

There was naturally a degree of incredulity on the part of those who 
were spectators, as to the fact of the actions of the nostril being paralyzed 
by cutting the Portia Dura, But on saying to the gentlemen present, 
among whom was l)v. Spurzheiin, that this being the first timeel had 
made the experiment on a horse, 1 was afraid I had not cut the principal 
branch of the Por/io Dura, they, with great liberality, aflfoirded me every 
assistance. On examining the wound more particulariy,^! discovered anu^ 
thcr large nerve, and on cutting this the nostril was immediately para- 
lyzed. 

As I had some dilliculty in uiiderstaudiug why the result of this experi- 
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netve, i(re hold thei riofitirils fbt iat shc^ time^ so as to jprcveiit the 
animal' from hi^ehthltig, he wilU begin to snort, but 

with the left' nostril only; If wis bo^^^bonate of ammonia 
to the paralyzed nb^tril, he will not^beaffl^ted^ bt^t if it be 

mcnt was at first so different from those wbibWS^ bad made in London 
on the as9, and in which the nerves are so similar Sb ihe^borse^ 1 

took the first opportunity of again examining the anatoitiy of the nerve. 
I then discovered a good reason for my failure, as a large brancli which 
passes from the second division of the Vth. pair after running for a short 
way, parallel to to the Poriio Dura, joins with it. It was this branch I 
had cut in the first part of the experiment.* 

I have since, with the assistance of my friend Mr. Cwisar Hawkins, re- 
peated the experiment on the horse, and which, I am happy to say, can 
be done without giving the animal any pain, for the actions of the nostrils, 
and the irritability of the nerves, especially of the respiratory class, conti- 
nue so long after the animal is iuscnsiblc, that, by cutting the Portio Dura 
v/c may stop the convulsions of the nostrils, and afterwards, by exciting 
the nerve with the galvanic forceps, exhibit the peculiar set of actions 
regulated by it. 

The experiment was made in the following manner: 

As soon as the animal became insensible from losf of blood, I cut through 
the skin over the jugum, so as to expose the nerves passing down to the cheek 
and nostrils The nostrils, during this time, were ib convulsive action, and 
roiTesponded with that of the chest. On cutting across the superior branch 
(which though principally of the Vth., had some branches of the Vllth. inter- 
mingled with it at 'the part cut,) scarcely any change was^^ceived ; 
but on cutting the lower branch, which is almost entirely formed by the 
Portia 'Dwra, tkh convulsive actions of the muscles moving the nostril 
imitfediately ceased. When this was repeated on the other side of the 
face, the same consequences followed. On afterwards irritating the extre- 
mities of the nerves with the galvanic forceps , the actions of the muscles of 
the nostrils were excited when the inferior branch was touched, but little 
or' no effect was produced on touching the upper (the branch of theVth.) 

These circumstances afibfd a strong proof of the necessity %>f paying par- 
ticular attention to the anatomy of the nerves, before we draw any con- 
clusions from experiments upon them. 

I may, however, observe that, although there was in this inscance a 
degree of culpability, all the experiments which have been made in the 
present investigation have been founded on views taken from comparative 
anatomy* and from observations made on the habits of the various classes 
of animals; by following, this plan the cxpei iinenls have been seldom or 
never attended with conflicting results. 
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held ta the otber^ he will anuff it up, aad^ ^eit the‘iiis»Hfil, 
and have an expression in the whde^ of thie side 4he face, as 
if he were going to sneeze, while the right wiB remain quite 
nnmoTed. ^ ; 

After discovering that the plexus of the Portio Dura jpass- 
ed to the muscle which moves the feathers of the neck iu some 
birds, I cut the nerve of one side in a gaitie-cock. On opposing 
him to another cock, there was a marked difference in the 
erection of the feathers of the two sides ; but as the action of 
tlie muscles of the entire side appeared to operate on the fea- 
thers of the other, I attempted to cut the corresponding nerve, 
but while doing tbis^ the book, by a sudden struggle of the 
bird, became iCntangled with the branches of the par vagum, and 
other nerves of the neck, which lie close upon the Portio Dura^ 
and the animal immediately expired. I have not since repeated 
the experiment. 

though I have generally used the old nomenclature, Portio 
Dura of the Vi?i, yet I believe it to be quite an error to consider 
this nerve to be it in any way connectedwith the auditory nerve. 
In the duck, the distinction between the two is most complete, 
there not being the slightest connexion between them. Com* 
parative anatomy would induce ns rather to consider the 
Portio Dura as connected with the Vlllth., than with the 
Portio Mollis. Perhaps the name of ^ Respiratory Nerve, 
to the muscles of the face,” as given by Mr. Bell, is the most 
appropriate, as it is indicative of its principal functions. 

Comparative Anatomy of ike Vth Pair. 

This nerve is, in every respect, different from the facial 
respiratory nerve. The observations which have been made on 
its minute anatomy in man, and in the lower classes of animals, 
and the result of experiments, warrant, the opiniQn formed by 
Mi^fiell ; vn -9 that the Vth pair is similar<to thp^^ nfsryes which 
arils from the spinal marrow, and which^ in their origin and 
difitribntion, are so essentially different from the class of respira* 
tory nerves. 
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The Tudim^tt, cj£ th^ Vd^^may he di^overed in the jbw€;$l 
classes of animals^ If cui^ecla: of any kind project fro|^^ ibe head 
of an saumal; be^it^.tbl^ai^tenna of a lobster, the nioustache of a 
phoca, or the . trank of an elephant, it is a branch of the Vtli 
which supplies sensibility to the member, and regulates die 
voluntary actions of its muscles. Thus mayd>e compared to 
those nerves in man, which pass to dm musclea nf theerm,^and 
to the tips of the fingers. . . 

But this nerve is also, in the greater number of animals, con- 
nected with the organ of taste^and consequently it is very 
large^; its magnitude being in proportion to the size of the 
apparatus connected with mastication and taste. Thus, in 

‘■j{ 

die lower scale of animals, the nerve is much larger in propor- 
tion than in man ; indeed, its size, compared to that of the 
Poriio Dura, may give us a better estimate of the comparative 
degree of the power of expression, than can be deduced from any 
other fact of anatomy. A good example is afforded in the 
goose or duck. In the latter bird, the six branehes of the Vth, 
when laid together, form a niass equal in size to that of the 
largest nerve in a man’s arm ; while all the branches of the 
Portio Dura would not form a nerve larger than a cQmmon 
sewing thread. 

In the cat, and in the hare, the branches of the Vd:! pass not 
only to the muscles, but also into the whiskers j while the 
^branches of the facial respiratory nerve go past the hairs, and 
enter into the muscles, moving the tip of the nostril. It is rather 
difficult to demonstrate the nerves going into the bulb of the 
hair in these smaller animals, but it is easily done in the phoca. 
A preparation illustrative of this fact was shewn to me some 
years ago in Amsterdam, by Professor Vrolich; and in the first 
number of the Journal de Physiologic E^perimentale, by M. Ma- 
gendie, there is an account of “ les Nerfs qui se portent aux 
moustaches du Phoque,^ by M. Audral. This fact of anatomy, 
which has been denied by some, is farther demonstrated by 
the dissection of those animals which have tufts of hair, or 
whiskers, over the eye. In the American squirrel I have traced 
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branches of the first division of' the Vth^'into the buibs* df" the 
hairs over its efye-brdw. ■ " ' 

It will be unnecessary' to give tnofe proofs fromi anatomy of 
the distribution and use of this nerve being difife^nt frotn that of 
the PorttoDum, I shall now corroborate them by mentioning 
the result of two ea^periments. 

In the same ass, of which the P&rtio jOwro, oi^ facial rc^ira- 
tory nerve of tlie right side, had been cut, the infra orbital 
branch of the Vth of the left side was divided. 

Upon cutting thh nerve no change was produced in the action 
of the muscles moving the left nostril in respiration, and this 
could 1^ easily Observed, as the other nostril had been para* 
lysed, by cutting the Portio Dura of the right side: The effect, 
however, upon the muscles of the lip during feeding was very 
distinct, for although the same muscles were not paralysed in 
the act of respiration, still they were rendered incapable of mas- 
tication and voluntary motion, as the animal could no longer 
use this side of his lip in gathering his food The sensibility 
of this side was destroyed, for the animal did not start when 
it was pricked with a needle, as he did when the other was 
touched* I performed a similar experiment on a dog, which is 
still alive. When he is quiet, the nose is twisted to the 
side upon which the Vth is entire, and the Porfio Dura defi- 
cient, but the moment he is excited, the nose is pulled to the 
other side. 

* In an account which M. Magcndie has given of some experiments 
similar to those detailed in this paper, which he repeated at Charciitoii, he 
says, “ Le r<^‘sultat cjue nous avous obtenu s’accorde parfaiteniciit avec 
celui que nous venous de rapportcr, a Texception toutefois, dc I’influencc 
dc la section du sous orhitaire sur la mastication, influence qui n’a pas 
^t^ i^vidente pour rooi.** ^ 

The idea that we had, in our experiments in England, found the power of 
ma^itication destroyed, must have arisen from the difficulty I found of 
expressing myself correctly in French, when discussing the results.qf the 
experiments with M. Magendie. — ^I'here is one act of mastication destroyed 
by cutting the infra orbital nerve, but to destroy the power altogether, it 
would be necessary to cut through the trunk of the Vth nerve of each side. 
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The*ctiffercitee the degree of senftibility iiv the t two aide# 
corres])oads with that found in the experiment on the ass. ' 

A desqription of several different kinds of palsy will be given 
in my next costUntinication^ to prove that the changes produced 
on the human countenance in palsies, depend on the particular 
system of nerves diseased, and Uiat the two systems are seldom 
or never afiected at the same time. It will also be shewn, that, 
by exciting the actions regulated by the one system of nerves> 
the distortion caused by paralysis of the other will disappear. 

By > knowledge of these facts, it may be expected we shall 
not only be able to form a more correct diagnosis of the nature 
and seat of palsy than heretofore, but also to estimate dc* 
gree of danger attending each class of symptoms. 

Albany f London^ Dec. 1, 1821. 


Aut. V. Letter from Dr. Coindet, of Geneva, to the 
Editor of the Journal of Science, on the administration of 
Iodine in Scrofula^. 

When I published my second Memoir, 1 already possessed a 
great number of good observations on wliat I regard to be the 
complement of my discovery, that is, the employment of iodine 
by friction in strumous swellings, and other scrofulous affec- 
tions. An experience, much extended and varied since, has 
connrmed me fully in the belief that iodine is the specific of 
this class of maladies, against which we possessed only second- 
ary remedies, namely, those which act indirectly, whilst I find 
that this excites directly and exclusively the lymphatic system, 
whence we obtain surprising success in the above cases. 

. I prescribe o.ponimade, consisting of hog’s-lard an ounce and 

* Though most of the facts communicated in this letter have already 
appeared in our Journal, vve have no doubt that our medico-cbciuical 
reader:* will peruse it with interest. 
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a^balfy whi^i wax two drachnis, fui^^ogj^tiier, ^cl united by 
tritur^iou with 36 grains of hydriodsite of |(k6ta!»b, er of soda. 
The , 812 ^ of a hazeUnut of thia ointment to be i;ubbed in erery 
morning and evening, on the goitre, gland, swelM joint, chtoiic 
tnmour, to. , Variojii^ j^fiects^ result from thia/'prs^Gb. '"One 
of these is a Ipcal irritation, or (flapping of the skin, an incon- 
venience to be avoided* If there be a chronic pktegmasia in 
the scrofula of the neck, or in any of these strumous swel^gs^ 
characterized by hardness, lancinatiDg pains, we must stop the 
above traa^Ptent till, by leeches, emollient cataplasms, ipeca- 
cuan, and saline purgatives, we have paved tlic way for the 
success of the iqdic fipictioas. But it happens pretty frequently 
that, in their turn, these frictions produce a sort of phlegmasia 
in the same swellings, that is, after a certain number of appli- 
cations the ointment developes an excitement of the lymphatics, 
characterized by hardness, pain, and extreme sensibility of the 
scrofulous glands. We then must immediately suspend all fric- 
tion, and[pursuo the antiphlogistic plan, sometimes very actively. 
Whether ij; be that the nature of the inflammation has been mo- 
dified, or that the absorption alone has been powerfully aug- 
mented, the fact is, that the pains give way, and, after a few 
days, we are surprised to find that the obstructed glands arc 
softened, smaller, and that the cure has been accelerated by 
that accidental disorder. 

It happens also,* but much .more rarely, that when the iodine 
has been prescribed inwardly, there arises a constitutional ac- 
tion (agreeably to what I have stated in one of my Memoirs,) 
whidi we must regard, as an iodic super-saturation of the system. 
The patient becomes pale, he takes a complexion peculiar to 
the eftccts of the iodine, he turns lean, first of all where the 
frictions are applied, especially if that be the neck, and then 
the emaciation extends over the whole body, if the frictions be 
continued. The pulse becomes occasionally frequent, but at 
the same time the goitres^ or scrofulous glands, dissolve during 
this action with great rapidity, so that in some cases the cure 
excites astonishment. Yet, by these means, we make the pa- 
tlei^'suffer unnecessary inconvenience and risk, injuring tlie 
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reputation of this powerful medicine to no purpose. As soon 
a$ wo perceive the glands, tumours, ^c. soften and subside, 
we jg:iust suspend the frictions, and resume them' after the inter- 
of a^ew days. 

I have ascertained, in a precise and : certain manner, that 
the action of iodine continues some time after its administra- 
tion is stopped. It is therefore absurd merely to say, as I have 
heard some “You have the goitre, take iodine.” These scrofu- 
lous obstructions demand a careful treatment, which must be ob- 
served for some time, both internally and e)cternally, with regard 
to this remedy. It, in fact, requires attention somewhat simi- 
lar to those which we give to corrosive sublimate, when pre- 
scribed in syphilitic cases. 

I continue always to prescribe iodine internally, but less 
frequently than I formerly did, because the frictions give the 
same results, without running the hazard of injuring the sto- 
mach ; and it is a singular fact, that half a drachm, or 36 grains, 
of hydriodatc of potash, under the form of inunction, cures or 
dissipates a goitre, or scrofulous tumours in^ the neck, in the 
very same space of time that the following solution does : Hy- 
driodate of potash or soda 36 grains, iodine 10 grains, distilled 
water 1 ounce, which arc united together. Of this solution 
10 drops are taken three times a-day at first, and then gradu- 
ally augmented in quantity. 

I shall be particularly obliged to you, Sir, for communicating 
this letter to ray medical brethren in Great Britain ; and I re- 
main your most obedient servant. 


Z. COINOET, M.D. 


Geneva^ Sejjff ember ^ 1821. 
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Art. VI. Process for procuring pure Platinum, Palludi- 
i«w, SJiodiuni, Iridium, an4 Osmitmi, the Ore? of 
Platinum. By M. BARyaL, Chemteal (J^erathrin the 
School <f M^icine at Paris.. • a 

Communicated by the Author**^.— •With Supplementary Remarks by the 

Translator. 

1. Two sorts of platinum ore occur in commerce,, one of 
which is white and brilliant, the other is blackish coloured. 
The latter contains much more iron t than the preceding; both 
ores exist always in the form of small spangles, which vary in 
size ; platinum ore is one of the most compound known ; be- 
sides the five metals above noted, several others are found in it, 
especially two kinds of ferruginous sand, one of them aitrac- 
iible by the magnet, the other not, and which is a combination 
of the oxides of titanium and iron ; there is besides chromate 
of iron, some copper, particles of gold alloyed with silver,, with 
copper, and mercCiry. It contains, moreover, some sulphuret of 
lead and copper. We may hence judge of the singular com-* 
plexity of thia mineral, and be ready to acknowledge that its 
exact analysis, in regard to the proportion of its constituent*, is 
nearly impossible. In order to separate the platinum, '"palla- 
dium, rhodium, iridium, and osmium, from each other, and the 
rest of the bodies, the following method is the one^htch long 
experience has proved most successful. 

2. The ore is triturated in a cast-iron mortar for a consider- 
able time, during which a stream of water is constantly passed 
over it, to wash away the ferriferous sand, the titanite, and 
chromate of iron, reduced to an impalpable powder. When 
the ore is very brilliant it is left to settle for ad instant ; the 

^ This valuable memoir derives peculiar interest from impor- 

tation of the above ore, daily expected from South America, in couseqiience 
of the negociation betiveen M. Zca and some London merchants. 

f Rather the fine black powder, or ore of iridium and osmium, noticed 
in paragraph 8.— Tit. 
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water h decanted off, and it is then exposed in a crucible to 
a red heat during a quarter of an hour* The whole mercury 
is thus volatilized, when “We can readily distinguish the spangles 
of alloys of gold and copper by their colours. 

3. The calcined otfe being introduced into a tubulated retort, 
we pour over it half its weight of nitrO-muriatic acid (aqua 
regia) composed of one part of nitric acid, at 25® Baum6 (1.210 
sp. gr.) and three parts of muriatic acid, at 18® (1.14), and heat 
the mixture for half an hour. Such acid dissolves all the gold, 
all the lead, the greater part of the copper, and a very small 
quantity of platinum, palladium, and iron, while the silver is con- 
verted into a chloride, which remains mingled with the ore not 
attacked. After decanting the acid liquor, the ore is thrown on 
a filter, and washed with a sufficient quantity of water. The 
filter-funnel being transferred to another vessel, the filter is to 
•be washed with a very weak water of ammonia. By this means 
we dissolve all the chloride of silver, which is recovered hy 
saturating the filtered liquor with muriatic acid. 

4. The solution which contains the gold, lead, copper, and iron, 
with a small quantity of palladium and platinum, being added to 
the water which has served for the washings, the whole is now 
evaporated to the consistence of syrup, which is diluted with 
thriejf. its volume of water, and treated with sulphuric acid, 
drop by drop, to precipitate the lead in the state of sulphate, 
to be afterwards separated by the filter. 

5. Into this filtered liquor a solution of proto-sulphate of iron 
must be poured, which throws down the gold and pdladium in 
the metallic state. We decant the liquor, wash and dry the 
precipitated metals. The platinum remains in the liquor with 
the iron and copper. We concentrate this liquor by evapora- 
tion, then pour into it a sufficient quantity of a saturated solu'- 
tion of muriate of ammonia, which throws down the platihum 
in the state of ammonio-muriate. This must be washed on a 
filter and dried. 

6. The gold may be very easily separated from the palladium 
by melting 4:hese metals with four times their weight of silver, 
and acting on the alloy with concentrated nitric acid, which 
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dissolves dia paUadiiim and silver^ leaves thegol^in the 
form of a tiroWn pdwder, whidi may fused into a buU^ in a 
crucible. Into the nitric solution of silver and palladiom' we 
pour muriatic acid, which throws down all the silver in the 
state of chloride. The liquid freed by the filter from the chlo- 
ride contains only palladium. We add to it a few drops of sor 
lution of sabammoniac, then saturate the redundantjacid by am* 
monia; the whole palladium is thus precipitated, in the state 
of an ammonia proto-submuriate of palladium, which ex^bits 
small needles, of a delicate rose colour. This salt is to be ,, 
washed on the filter, and dried. 

7. The ore of platinum which has been successively treated 
with weak nitro-muriatic acid, and then with ammoniacal water, 
to carry off the chloride of silver, is to be strongly desiccated. 
Having replaced it in the retort, we pour over it a weight equal 
to its own of nitro-muriatic acid, made in the same proportion* 
as the above, but witli this diiSerence, that the acids ought to be 
as concentrated as possible. I employ for this purpose nitric ^ 
acid, at 40® (1.387 sp. gr.) and muriatic acid, at 23i® (1.195). 
The retort is placed on a sand-bath, with a tubulated receiver 
adapted to its neck, and it is heated moderately. A bris^k 
effervescence soon arises, owing to the disengagement of much 
nitrous vapour, and a little chlorine. The action of th^heat 
must be so modified as to produce the most beneficial effect on 
the solution, without volatilizing the acid. Finally, when the 
effervescence ceases, the fire is to be augmented till the liquid 
boils, and till no more orange nitrous fumes are disengaged. . 

When the action of the acid is quite exhausted, we decant 
die liquid into a matrass, and pour on the portion of the ore 
not attacked the same nitro-muriatic acid, equal in quantity to 
the first. 

The mixture is to be heated anew, observing the same pre- 
cautions as for the preceding solution. Finally, we treat the 
ore five times in succession with the compound: Acid^ By this 
process six parts of this acid are sufficient to dissolve the whole 
platinum, palladium, and rhodium contained in the 4ore. 

8^ After the last digestion, which yields only a slightly 
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reddish-c^ufed solution, ihekt remains a residuum, under the 
form of a briliiant blackish powder, which consists of an alloy 
of iridium and osmium. One part of this is a fine powder (see 
Note to paragraph 1,) and the other forms brilliant spangles. 
We shall return, in the sequel, the residuum ; let us employ 
ourselves at present on the solvation. 

9. We have said that all the platinum, rhodium, and palla- 
dium, were dissolved ; but the acid also dissolves a little 
^dium and osmium, as well as the iron alloyed with the plati- 
Supm grains. During the action of the acid on the ore, at the 
same time that the nitrous gas and chlorine are evolved, there 
is volatilized a little water and muriatic acid, which carry over 
with them a notable quantity of oxide of osmium> which is coa« 
densed in the receiver. 

10. All the successive solutions of the ore of platinum are 
united and introduced into a retort of proper capacity, to which 
the receiver containing the former condensed vapours is at- 
tached. The retort is now heated on a sand-bath, till its contents 
acquire the consistence of syrup. By this means we drive off all 
the excess of the acid, which carries along with it into the re- 
ceiver the whole oxide of osmium which that solution contained. 

11. The product of the last distillation being saturated with 
lime, we distil over to one-half the volume. The product of 
this new distillation has an extremely penetrating odour, on 
account of the large proportion of oxide of osmium which it 
contains. It must be preserved in glass bottles, furnished 
with well-ground stoppers. 

12. The concentrated solution of platinum is to be diluted 
with from five to six times its weight of water, then filtered. 

13. The black powder which was not acted on by the nitro- 
muriatic acid, is also to be washed with water, dried, and 
kept in a phial 5 we shall distinguish it by the nam^ of the 
blcLck powder, 

14. Into the filtered solution we pour a saturated solution 
of muriate of ammonia, till this ceases to occasion any pre- 
cipitate. In this operation there are formed ammonio-muriates 
of platinum, iridium, rhodium, and palladium. These two 

VoL. XII. S 
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last salt9 very aolubtei remain in the, liquid irith the 
ifQiif but the ammonio-mnriaies of platinum and. iridhtni being 
yjejry eperingly soluble . .form tjie precipitate, which has a taamy 
oe^reddish-yellow colour, of more or; less depth; according as 
the proportion of the salt of iridiuin is, more or tess considerable. 
When the further addition of the muriate of ammonia produces 
no more precipitate, the whole is to be thrown on. a filter of 
cotton, and washed with water of as great coldness as possible, 
which is conveniently procured by putting a bit of ice into the 
water intended for the washings. When the precipitate is suf- 
ficiently washed, which is recognised by the water tliat passes 
having merely a faint yellowish hue, it is to be dried. This 
precipitate, as wc have remarked, is an ammonia-muriate of 
platinum, the pure yellow of which is altered by its mixture with 
the ammooio-muriate of indium, which is red. 

15. This impure ammoniacal salt of platinum is calcined in 
a crucible, observing to heat the crucible at first in its upper 
part, in order to avoid the volatilization of a portion of the salt, 
without its . being decomposed. The heat is to be pushed to 
redness, at which temperature it must be kept up for an hour. 
By this means the salts aro, decomposed, and there remains in 
the crucible only the platinum and iridium. To separate these 
two metals we put them into a retort, and dissolve them anew 
in the nitro-muriatic acid ; but in this case the nitric acid must 
be only at 28^ (1.24), and the muriatic acid at 19^ (1.15). Two 
and a-half parts of this acid suffice to dissolve one of platinum 
thus reduced, without affecting the iridium. This metal re- 
mains at the bottom of the liquor (which is of a fine orange- 
yellow colour,) under the form of a grey powder. On filtering, 
pure iridium remains above, which is to be washed and dried. 

16. The solution of platinum must be precipitated once more 
by miirtate of ammonia ; and the fine yellow ammonio-mu- 
riate of platinum thus obtained, is to be reduced by strong caU 
cination in a crucible, observing the precautions already indi- 
cated. The pure platinum remains in the crucible, under the 
form of a greyish-coloured spongy mass, which acquires me^ 
tallic lustre by friction against any hard body. 
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17. As platiniiin can fused only in smstll masses at a 
time, and 'at a flame supplied with oxygen gas, or the compound 
flame of oxygen and hydrogen, it cannot be melted on the 
large scale like most others. However,' chemists have suc- 
ceeded irt forming this metal^into ingots of a very considerable 
weighty by uniting the pailicles with strong pressure at a very 
high temperature. For this purpose, a certain quantity of pla- 
tinum, resulting from the calcination of the triple ammoniacal 
salt, is compressed in a crucible ; then more is successively in- 
troduced, even to the amount of 20 or 30 pounds. The cru- 
cible is then covered, and heated to whiteness. The platinum is 
now transferred as "speedily as possible into a square steel ma- 
trix, (a strong hoop of steel, jointed, would answer equally well) 
and capable of opening into two pieces by means of hinges. On 
the lop oFthe ignited mass, a steel mandril, adapted to the 
cavity of the matrix, is to be applied, which is to be rapidly 
driven home, by three or four blows of a strong coining screw- 
press. By this powerful pressure, which the spongy platinum 
experiences at a white heat, it diminishes greatly in bulk, and 
its particles already acquire a pretty strong cohesion. The ma- 
trix, or collar, is opened, the mass of platinum is removed to 
be heated anew in a crucible to a red-white heat, at a fire acted 
on by two good bellows. It is again introduced with the utmost 
celerity into the matrix, ^ere it receives flve or six blows of the 
fly-press. In the second operation, all the particles of the pla- 
tinum are sufficiently approximated to form a homogenous 
mass, which may be thenceforth heated, without inconvenience, 
among naked charcoal, giving it the greatest possible heat, and 
condensing, with two blows of the press, each face of the ingot. 
In thus transferring the mass of platinum successively, from the 
forge to the press about thirty times, we obtain an ingot per- 
fectly sound, possessed of great malleability and ductility. Pla- 
tinum thus made into ingots, is delivered to the workmen, who 
fashion it like gold tsnd silver ; that is to say, all the pieces are 
stretched jat first Under the rolling-press, and then fashioned by 
the hammer, taking care to anneal it from time to time. Thus 
are prepared, in France, the great masses of platinum, with 

S 2 



252 M. Baruel ow the Proem 

which arc fabricated the large alembicSi destined for tie con- 
centration of sulphuric acid. 

,18. l^he mother- water, from which have been precipitated 
the ammonio-muriates of platinum and iridium by pouring, mu- 
riate of ammonia into the solution of crude platinum^ has a 
reddish-brown colour, and contains all the ammbnio-mufiates 
of palladium and rhodium, as well as a certain quantity of the 
ammonio-muriates of platinum and iridium; because, as we have 
observed, these salts are not completely insoluble. It contains, 
moreover, all the iron which was alloyed with the. platinum, and 
sometimes a little copper, which has escaped the action of the 
first portion of nitro-muriatic acid which was'poured oh the ore 
to dissolve the gold. This mother-liquor is put into matrasses, 
and plates of iron are plunged into it. The iron precipitates all 
the metals (except the oxide of iron) under the fomf of a black 
powder. When the whole metallic matter is thrown down, 
which is known by the liquor assuming a green colour, the plates 
of iron are removed, after detaching from their surfaces the ad- 
hering powder. The liquor is decanted off, and thrown away. 
^The black precipitate must be washed several times, till the water 
employed passes oiF tasteless. The powder is then treated with 
weak nitric acid, which dissolves the greatest part of the Iron, 
which, by the effect of the precipitation, had been alloyed with 
these metals*, and which takes up also whatever copper may 
remain. The residuum is washed anew, and treated with nitro- 
muriatic acid, which dissolves all the platinum, palladium, rho- 
diuni» and remains of the iron ; but docs not affect the iridium, 
which remains pure at the bottom of the solution in the form of 
a black powder, or metallic spangles. The iridium, being se- 
parated by the filter, is then washed, dried, and united to that 
formerly obtained (15). 

19. The liquors are now to be united, and evapbtated to 
the consistence of syrup, to drive off the greater part of the 

S ' I 

Or, the precipitniion had fallen down in aUop with tleae inetaU. 

The original words arc, ‘‘ fer, qui par de la precipitation, s’Ooit 
allie avec rrs meiaiix/* 
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acid excess ; then this is to be diluted with four or five tinies[its 
weight of water, as cold as possible. Into this a solution of 
muriate of ammonia is to be poured, till it ceases to occasion 
a precipitate. What falls is an ammonio-muriate of platinum, 
which must be separated, by filtration. The solution is then 
concentrated, and allowed to cool several times in succession, 
to separate all the ammoniacal salt of platinum which it may 
contain. When the liquid is completely deprived of platinum, 
or when it yields no longer the yellow precipitate, wc dilute it 
with five or six parts of cold water; and it ought to have a sen- 
sible excess of acid. This, if wanting'^ may be supplied by 
adding a little of the muriatic. We then pour into it water of 
ammonia, drop by drop, but not so much as entirely to saturate 
the acid-excess. Immediately there is formed, in the liquid, a 
^ precipitate in the shape of small needles, delicate and shining, 
possessing a beautiful pale rose-colour. This crystalline pre- 
cipitate is an ammonio-subprotomuriate of palladium. Since 
this salt is insoluble, tliere can remain none of it in the liquid. 
It may be separated by the filter, and washed with very cold 
water. By heating this salt to redness in a crucible, the palla- 
dium remains pure. It may be afterwards melted in a cavity of 
ignited charcoal, on which a stream of oxygen gas is made 
to play. 

20. The liquid freed from the salt of palladium, possesses a fine 
currant-red colour, derived from the ammonio-muriate of rho- 
dium, which it holds in solution, and which is very soluble. It con- 
tains, moreover, a little muriate of iron, and occasionally a little 
muriate of copper, when this metal has not been entirely diSr 
solved by the first portion of nitro-iuuriatic acid, which was 
made to act on the ore, as has been stated above. There are 
two modes of treating this salt, to obtain pure rhodium. The 
first consists in evaporating this liquid, at a gentle heat, to dry- 
ness ; and boiling the residuum several times along with abso- 
lute alcohol. The spirit dissolves all the muriate of iron and 
copper, with the excess of sal ammoniac, and does not affect 
the ammonio-muriate of rhodium, which remains in the form of 
a saline powder of a fine carmine-red colour- By oalcining iliis 
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salt toj^edness in a qrucible, we, decompose rhodiam 

renmins pure smd pecfectly metallic, l^he second means of ojtn 
tais^ the rhpdium from the above iquid, consists in plunging 
n^p it plates of iron. The rhodium the copper are pi^eci- 
pitated, carrying down trith them a little icon. ^ .Whan j^yerj 
thing is fallen down^ the is deoaotyd, ^ jpreoipitate is 
washed* and boiled with an exeesa of strong muriatic acid» 
which dissolves^ all the iron. The liquid, is now poured, the. 
residuum is washed with a sufficient quantity of water, . and is 
next boiled several times with concentrated nitric acid* which 
dissolves all the copper. The rhodium being completely inso- 
^ble in each of these acids separately* remains under the form 
of diining pellicIeB, which must be washed and dried. Rho- 
dium being the most infusible of metals, cannot be melted but 
in small pieces, by the aid of a dame fed with oxygen gas, or by , 
the compound flame of hydrogen and oxygen. (See Annotations 
infra.) 

21. Let us return to the black powder separated from the 

platinum ore, by treating it with nitro-muriatic acid. We have 
said that this black powder was an alloy of osmium and iridium. 
It is scarcely affected by any nitro-muriatic acid. It requires, 
indeed, an enormous quantity of this acid to dissolve a minute 
particle of it. The only means of attacking this alloy, is to cal- 
cine it with nitrate of potash. With this view, we triturate the 
black powder with twice its weight of a mixture of three parts 
of nitre and one of caustic potash, and introduce the whole 
into a silver crucible, which is to be kept at a cherry-red heat 
for half an hour. In consequence of the affinity of the potash 
for the oxides of osmfum and iridium, the nitric acid of the 
nitre is decomposed, and oxidizes these metals. The crucible 
is to be withdrawn from the firq, allowed to cool, and cold water 
is then poured on the materials. This dissolves the,. potash, the 
whole oxide of osmium, and a little of o^ide pf iridium. 
The whole being thrown on a filter, the oxide of jridiumvemains 
above, which is to be washed and dried ^ . : 

22. Tlie filtered liquor which contains the pmnblpation.of pot- 
ash and oxide of osmium, as well as a little oxide pf irjdimui is 
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p^t intd a ffesk/ atud'^daturated with nitric acid. The liquid k 
then put inib^a retort, Ho which is fitted a tubulated globe; sur- 
rounded with lUbistened cloths. On distilling, the water which 
rises idvapour carries with it all the oxide of osmiutnr. Wheh 
the liquid' is two^tbiMs'drawfibrer, the whole osmiunt is usually 
volatilized: The liquid remaining in the retott contaiiis the hi* 
trate of potash, and a trace' of ' iridiuni. The aqueous soluttoh 
of osmium is as colourless and litnpid as disfillcd wateh f t ha§ 
a strong and peculiar Odour, extremely irrilatirig to the noistrils; 
and which it is dangerous to inhale fbr any length of time. In 
order to obtain the osmium from this solution, it is put into” a 
matrass^ and we add a little muriatic acid to acidulate it slightly^ 
and then insert plate of jiure zinc. The oxidfe of osmiutii is 
decomposed by the zinc, which is dissolved in the muriatic acid, 
and the osmium is precipitated to the bottoih of thb liquor iu 
the form of a blabkish^-blue powder. When the oxide of osthiutU 
is completely decomposed, which may be recognised by the 
liquid losing its odour, we decant the fluid, pour the powder of 
osmium on a filter, wash it copiously with Water, dry it, ntiS 
put it immediately up in a well-stopped phial. ' 

23. The oxide of iridium, proceeding from the calcination of 

the black powder with nitre and potash, which remained oh 
the filter, is by no means pure. It is a mixture of oxide of 
iridium, of a certain quantity of the black powder, or alloy of 
osmium and iridium, which has not been affected by the nitre, 
and a little oxide of silver, derived from the crucible. Tliis 
mixture is to be treated with nitro-muriatic acid, which dis- 
solves only the oxide of iridium, converts tlie oxide of sliver 
into a chloride, and does hot act on the alloy. We next filter 
and wash. The unattacked alloy, and the chloride of silver; 
remain on tbh filter. This residuum is to be washed with water 
containing a little ammonia, which dissolves the chloride of 
silver; while the alloy of osmium and iridium remains pure. 
This may be again calcined with the mixture of nitre and pot- 
ash, to decompose it completely. ^ 

24. ' Into the soliition of iridium, which is of a very deep reJ- 
dhh-brbWu colour, muriate of ammonia is to be poured, and thd 
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liquid is to be evaporated to dtyness, at a gentle heat. The 
residuum is to be then treated with alcohol Very highly recti- 
fied, which takes up the excess of sal ammoniac^ and occa- 
sioually a little muriate of iron; because the alloy soiUetimes 
contains a little of this metal. When the alcohol is no longer 
coloured, the ammonio-muriate of iridium remebs pute. ' It is 
necessary merely to. calcine it strongly in a crucible to have 
pure iridium., . This metal, bemg more infusible than rhodium, 
can be melt^ only in very small quantities by the oxygen on 
charcoal, or hydrogen blow»pipe> 

Repuirh hy the Translator. 

The preceding process ^as obligingly drawn up by M. 
Baruel, at the request of a chemical gentleman from this coun- 
try, who wished to know the actual method now practised at 
Paris, for preparing the great masses of platinum of which 
Coturi^re forms his beautiful alembics. Permission was given 
to publish the process in a work on practical chemistry, now 
in preparation ; but as the period of its appearance is a little 
uncertain, it has been thought fit to give it to the world in the 
present form. Though it be fundamentally the same with that 
published by M. Vauquelin in 1813, in the 88th volume of the 
Anwdes de Chimie ; yet it is much superior in the clearness, 
method, and definiteness of the operations. These indeed are 
so explicit, that one of the most delicate processes of chemistry, 
is thus brought within the compass of almost every operative 
chemist. The paragraphs are here numbered, for reference in 
annotation. 

The preliminary observations in § 2, are very useful ; tliey are 
not given by M* Vacuquelin. M. Baruel is judicious' in pte- 
scribing, with M* Laugier, a retort and receiver for ednduefting 
the aqua-regia solutions. In all cases where nitric or nitro- 
jnuriatic acid is concerned, a great waste and amtoyatice are 
occasional^ ^by the escape of acid vapours. ^ Thesi? may be ef- 
feetpaHy^faved, by connecting, with a somewhat long' and' ili^ide 
tube, the first balloon to a second contmning ar very little water, 
first balloon should have three apertures ; one connected 
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with the retort, a second in the same line Connected with, the 
receiver, and a third on the top, into which a small glass tube 
proceeding from a gasometer, filled with common air, is fixed; 
The lube which joins the two balloons, should have a slight de- 
clivity from the retort, and should dip at its end, into the water 
pf the second. . The outlet of this last must be closed with a 
Welter’s tube of safety. When nitrous vapours are coming over 
open the stop-cock of the gasometer, and transmit into the first 
balloon^ a moderate current of air. Its oxygen will immediately 
re-acidify the nitrous gas, which will condense in the form of 
nitric or nitrous acid, in the second receiver; while the azote 
will pass off By M. Baruel’s arrangement, § 7 and § 9, much 
of the osmium ispreseryed v which by following M. Vauquelin’s 
directions is lost sight of, and dissipated. 

In § 12, M. Baruel desires us to dilute with or 6 parts of 
water, the concentrated platinum solution. M. Vauquelin, says 
that ten parts of water and one of the solution in a state of 
great concentration, appear to me to be the best proportion^” 

Without the precaution of dilution,” he observes, it would 
be very difficult to wash the precipitate, and it would remain 
mixed with iron, and with the other metals, that happen to be 
present. It is better that the whole platinum should not be pre- 
cipitated, than that the precipitate should be impure ; because 
the platinum remaining in solution is separated in the subsequent 
processes'.” Ammonio-muriate of platinum is not pure,” he 
subjoins, unless it has a lemon colour, does not become brown 
on drying, and is easily reduced to powder.” 

In a subsequent part of his interesting Memoir, M. Vauque- 
lin states,, that on treating the black metallic precipitate, ‘(ob- 
tained by immersion of iron plates into the solution freed from 
platinum by ealrammoniac,) successively with cold nitric, and 
muriatic acids, washing and drying the residuum, very acrid 
white vapours rose, which he ascertained, by heating a portion 
of the residuum in a crucible, to be a mixture of calomel and 
jnuriate of copper* sublimate,” adds he, “ contained 

likewise globulea of mercury, and a? black matter, which I sup- 
pose, from the smell which it exhaled, to be osmium.” The 
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faciti^; ihit Ihe^hief part of tho'^ acrid ^'vapout^, waro2ide of 
osmiam^ waa unnecessarily wastedr/ ' ^ .. - 

■Tte note at Paragraph 18, haa its commentary in thefollbw- 
obsefVatioh of M. Vauqualin. Tha* mofiatic abtd 'fem'^ 
pbjrad afUa^'tbe mtfpfe; contained likewise a greattieal of iron, 
some Copper and pilladiu% afid^eveii plaiStmiiir and rhodium. 
IPhis sheii(^ that a pdrtidh 6f last thfei^ metals is precipi- 

tated by^lbe iron ill diC State oroxide ; OttierwiSC muriatic acid 
would not haVfe^disSolved'them. IKiaseems to prove likewise 
that these metatsdn 'precipitating combine with iron and copper, 
and' prevent them tWnih being attacked by nitric acid, ei^Cn when 
einployed in considerable quantity:^ The ^eat quantity of 
oxidd lOf ^fon wMdi ^ed^ntates along with the 'ptatintim, palla- 
dium, and rhodium, is very remarkable.’* 

The process in' $15 and ^ 16, is a reifinement on the former 
methods. M. Vauquelin contents himself with the first precipi- 
tate of platinum by sal-ammoniac, regarding it as quite pure. 
A great master of chemical analysis, to whom this process of M. 
Aarnel was shewn, remailced, that his aqua-regia contained too 
much nitric acid ; that if the suitable proportion of Muriatic 
add be employed, then the platinum may be thrown down pure, 
at lirst, by sal-ammoniac ; and that M. Bartiel dissolves by his 
ntehsiraum, a portion of iridium. 

The separation of palladium, under the fbrm of an ammonia- 
submuriate in § 19, is precisely Vauquelin’s method. Of this 
plcm, M; Vauquelin speaks with Complacency. ThiS' process, 
more simple, and more exact than that of Wollaston, depends 
1. On the insolubility of ammonio-muriate of palladium, even 
in water slightly acidulous. 2. On the solubility of themuriates 
of copper and iron in alcohol, aiid the insolubility of ammonia- 
muriate of' rhbdium in the same liquid.” Yet the follbWing ex- 
tract from the same elaborate Memoir, seems to invalidate tiie 
above certaiUty of separation. ** Now to obmin tiie- thodium; 1 
concentrate the liquidit from Which thh ^^alladidhi h^is 'been se- 
parate, till they crystallize totally on cooling; • Fp^t tlic crystals 
stoide to drain ; they are freq^tly of two kinds ahd'of two colours. 
8eme have the form of faexahcdral plates, and a fine ruby-red 
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eolourt while . fewer in number, are equcire prisms of a 
yeliowishngreen colour. These last are a)nimonio*>muriatev ^f 
pailadmm.^’ Thus%e see that the ammonio-muriateiof pa]la<* 
dium has remained in^eolutioii, contrary to the statement above. 

Dr. Wollaston’s original method of separating rhodium from 
piUadium. ond platinum is peculiarly alegaat and eccmomical, 
wliile it is perfectly exact. ^ Into the solution^ deprived of ^tbe 
greater part of its platinum by sal-ammoniac, be irameraeaja 
piece of clean zinc. This throws down all the matab mriie state 
of a black powder, except the iron, which remains in the solu* 
tion. The copper and. lead of the precipitate, weighing fiom 
40 to 50 grains, being removed by very dilute nitric-acid, the 
remainder after being washed, was digested in dilute nitrormuri- 
atic acid, which dissolved the greater part. ** To this solution 
were added 20 grains of common salt, equal to one^fifth of the 
ore employed : and when the whole had been evaporated to dry- 
ness with a very gentle heat, the residuum, which 1 had found 
from prior experiments would consist of the soda-muriates of 
platina, palladium, and of rhodium, was washed repeatedly with 
small quantities of alcohol, till it came off nearly colourless. 
There remained a triple salt of rhodium, which by these means 
is. freed from all impurities*.” From the solution of this /soda- 
murlate in water, zinc throws down the metal in a black powder, 
which may be agglutinated into a somewhat spongy metallic 
mass, by the heat of a very powerful furnace. Dr. Clarke, of 
Cambridge, is the only chemist, I believe, who has succeeded m 
giving to rhodium a high density, by fusion before his oxy- 
hydrogen blow-pipe. In an obligbig communication to the pre- 
sent annotator, this gentleman states, that Dr. Wollaston’s^ 
own rhodium, taken from the pure specimen he gave me, is rcilr 
dered perfectly malleable before the gas blow-pipe, and in Ibis 
malleable state, after being hammered, its specific gravity, (es- 
timated in distilled, water, at the temperature of 60^ of Facea- 
heit,) equals 20.03, being as higb as that t}f pure hammer^, 
platinum.” Dr. Wollaston’s rhodium, fused in his own air-fur- 
nace, has a specific gravity of only 9.74 by our experiments. 

♦ PAO. for 1804, page 423. 
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The separe^OQ of the salt of rhodium from those of platinum 
and palladium^ as performed, by Dr. Wollaston for the, instruc- 
tion of *)uS' scientific friends, is one of the Ifcost striking pteno- 
Biena of chemical analysis. He muces the three triple salts vriih 
a little water, in a watch glass, and evaporates to. such a degree 
as leaves the mass* apparently dry, yet with as much combined 
water as would give it the watery fusion at a higher heat. He 
pours on this a little alcohol^ about spedfic gravity 0.850, and 
applies a gentle heat. Instantly after fusion, two very distinct 
and dissimilar fluid strata are formed; a red^coloured liquid 
above^ and an orly-consistenced liquid below* of a dark-brown 
colour. The former is to be immediately poured off. The latter 
alter being washed with a little more alcohol, yields a pure soda- 
muriate of rhodium. 

The plan of separating palladium from its metallic associates 
in the patinum ore, originally invented by Dr. Wollaston, is very 
beautiful, and certainly in no respect inferior to that prescribed by 
M. Vauquelin* ** To a solution of crude platina, whether ren- 
dered neutral by evaporation of redundant acid, or saturated by 
addition of potash, of soda, or ammonia, by lime or magnesia, 
by mercury, by copper or by iron, and also whether the platina 
has, or has not, been precipitated from the solution by sal- 
ammoniac, it is merely necessary to add a solution of prussiate 
of mercury, for the precipitation of the palladium. Generally 
for a few seconds, and sometimes for a few minutes, there will 
be no appearance of any precipitate ; but in a short time, the 
whole solution becomes slightly turbid, and a flocculent precipi- 
tate is gradually formed, of a pale yellowish-white colour. This 
precipitate consists wholly of prussiate of palladium, and when 
heated will be found to yield that metal in a pure state, amount- 
ing to about four or five tenths per cent, upon the quantity of ore 
dissolved. 

** The prussiate of mercury is peculiarly adapted to, the pre- 
cipitation of palladium, exclusive of all other metals, on account 
of the great affinity of mercury for the prussic acid, which in 
this case prevents the precipitation of iron or copper ; but the 
proportion of mercury does not by any means influence the 
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quantify of palladium, fori ha\e in* vain endeavoured, in the 
above experiment on crude platina, to obtain a target quantity, 
of palladium than I have stated, by using more of the: prussiate 
of mercury, or to procure My precipitate by tbesame means 
from a solution of pure platlifa. The prussiato of mercury is 
consequently a test by which the presence of palladium may be 
detected m any of its solutionsV* 

In paragraph 22, M. Baruel directs to saturate lihe potash, 
ill the alkaline compound of oxide of osmium, with nitric aqid, 
and then to distil; but as the slightest excess of this acid would 
cause it to come over with the volatile oxide in the subsequent 
distillation, it seems preferable to employ sulphuric acid, as 
enjoined by Mr« Tennant. This excellent chemist also suggested 
the collection of the oxide that rises during the solution of the 
iridium ore.* As a certain quantity,*' he says, of this oxide 
is extricated during the solution of the iridium in marine acid, 
that part may also be obtained by distillationf.” M. Thenard 
does - not seem to have been aware of this fact, since he lately 
ascribes to M. Laugier the merit of the same suggestion. ‘‘ II 
a reconnu que,dans Ic traitement de la mine de platine par Tacide 
nitro-muriatique, une parti e d’osmium etait attaquee, etque 
cette partie se vaporisait avec une certaine quantite^’acide];.”. 

It is hardly necessary to allude to the coarse method of the 
Marquis Ridolh, described in the first volume of this Journal^ 
page 259. To fuse crude platinum with half its weight of lead, 
to reduce the alloy to powder, to mix it with sulphur, to expose 
it to a strong heat in a covered crucible ; to re-melt^with a litUe 
lead, the brittle button first obtained, and to hammer it , at a 
white heat, upon a hot anvil, to extrude the lead, are directiops 
nearly impracticable ; and useless if they could be practised ; 
for the foreign metals cannot be thus separated from tbe pla- 
tinum. 

The practice in Paris of alloying the pulverulent pure plati- 
num with one eighth of its weight of arsenic ; and pf ^icpofing 
the ingot of alloy to an open heat, progressively raised to white- 

♦ Phn' Ttan. 1805, page 32G. t PhiL Tran, 1804, page 41t;, 

X Traits de Chimie, vol. ii, page 6p0, fir^i edition. 
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ness, in order to expel tlte oxidized arsenic j is, I believe,* gene- 
rally abandoned. Uncertain portions of the arsenic used to Inrk 
in the plntinum, and to deteriorate its valuable qualities. The 
platinum of England and- France i^ems to be at present equally 
pure, malleable, and ductile; and the price is nearly the same. 
I'bere is, therefore, no ground for those jealous preferences 
which the narrow-minded of both nations are apt to give to their 
labours in this respect. As they form the most enlightened 
portion of Europe, so they should unite in the most cordial and 
generous co-operation, for the improvement of Science and the 
Arts. These reflections have been suggested by the following 
handsome remarks of M. Vauquelin, written during a period 
of national hostility : — “ Though Dr. Wollaston operated only 
on 1000 grains of the ore of platinum, and of course had only 
six or seven grains of the new metals at his disposal, yet he 
determined their principal properties, which does infinite honour 
to his sagacity; for the thing appears at first view incredible. 
For my part, though I employed 60 marcs (about 39J- troy 
pounds) of crude platinum, I found it very difficult to separate 
exactly the palladium and rhodium from the platinum and the 
other metals, which exist in that ore, and especially to obtam 
them in a state of purity*.” Indeed, the most eminent men of 
the one nation are most ready to allow due merit to their rivals 
in the other. Jealous detraction is cultivated only by the 
subalterns, to lessen the sense of their own inferiority, or to 
gratify the prejudices of the great and little vulgar, whose suf- 
frages they court. 


Art. VII. Contributions towards the Chemical Knowledge 
of Mineral Substances. By the Zafe Martin Henry 
Klaproth. 

[Continued from F^e 40, of Vol. XII.] 

Ajkolysis of Cererit ( Cerite.) 

1 received the specimens employed in the following Ana- 
lysis from M. Geyer, of Stockholm, in the year 1788. 

♦ Atmales tie Chimie, for Nov. 1813, 
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A* 

1. A piece of cererit was heateid to redness in- a platinum 
crucible ; it lost 2 per cent, of its weight, and its original red 
colour became brown ; its form remained unchanged. 

2. 100 grains in fine powder, exposed for half an hour to a 
strong red heat, lost 5 grains, and acquired a darker colour. 

B. 

1 00 grains mixed with 200 of carbonate of potassa, and ig- 
nited in a platinum crucible, shewed no tendency to fusion, but 
assumed the appearance of .a light brittle mass of an ash-grey 
colour. Being saturated and washed, the filtered alcaline 
liquor was colourless. It remained transparent when neutralized 
with nitric acid, and therefore contained no oxide of tungsten ; 
nor was any other acid present, since the solution was not af- 
fected by the addition of solution of silver, mercury, lead, iron, 
baryta, 

I’he lixiviated residue was decomposed by repeated boiling 
iu nitric acid. After the separation of the silica, the nitric so- 
lution was supersaturated with caustic potassa, boiled, filtered, 
neutralised with muriatic acid, and mixed with carbonate of 
potassa; but nothing was thrown down, nor did it become turbid. 

C. 

a. 400 grains of the levigated fossil were digested in 4 ounces 
of boiling muriatic acid, to which 1 1 ounces of nitric acid were 
afterwards added. When every thing except the silica appeared 
to be dissolved, the liquid was filtered off, and the residue, 
washed and ignited, weighed 138 grains. 

b. The excess of acid in the straw-coloured solution was then 
neutralized with liquid ammonia, taking care .that nothing was 
thrown down; succinate of ammonia was then added, which 
caused a precipitate of succinate of iron, and which, after wash- 
ing and ignition, afforded 14 grains of oxide of iron. 

c. 'Hie solution, thus freed from iron, was precipitated by 
caustic ammonia; the oxide of cerium thus thrown down was 
edulcorated and ignited ; it was of a brown colour; and weighed 
218 grains. 
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rf/The l^rnkming fluid' wa^&hoiled with'carb^ orpcJai^a j 
it afibrde^ 9 grains of carbonate of lime, equal to 5 grains of pure 
limey Hie fluid was then saturated w^tti nitric aejd^ ancT jtested by 
prusps^te of potassa, which gave slight traces of the'^eaehpe of" 
copper. One hundred parts therefore of cererit contain. 


.Oxide of cerium . , C c. . . 

. . , 64.50 .r 


. . . 34.50 , 

Oxide of iron ... — b . 

. , . 3.50 

^ * 

... 1.25 

. . A2^ . 

• • ,• 5... . 


98.76 


^ ^ Pr^eriiee of thit Oxide of Cerium. 

a. ^nirjO^,4<)W4 from its nitric solution by atpuionia, oxide 
ofqeriqm appears, in the form of a muddy-red precipitate, which 
dries into a tran$p^|^at a^d hard mass ; when iguiteda it acquires 
thcj form of a ^nnamond;irown powder. , . > . . . 

Carbon^ited ,^lcalis. separate a. white carbonate, of which 
100 grains (precipitated by carbonate of ammonia) lost 23 grains 
during^^iution in nitric acid ; 100 grains of the same carbo- 
nate iost by .ignition 36 grains ; hence it is composed Of . 


.Oxide of cerium ....... i ‘65i 

'm;).«CtHd>omc acid 

Water • 

100 


c. 'Before the blow-pipe, oxide of cerium becomes biriliiantly 
luminous, without fusion. With phosphate of soda it produces 
a yellow' bead which becomes colourless when cold. Borax"'" 
produces the same appearance. 

d. It undergoes no change by long-contiuued^exposurc to a 

bright red heat in a charcoal crucible. ’ ^ , 

e. ^mplp^ell as an enamel, it gives a light* brown colour. 
Neiji&eir* caiis^c nor caibonated alcalis dilsblve the re- 

c^ntly precipitated oxide of cerium.’ 

g. ClSirbonate of cerium is easily soluble, in jl^hc acids, form- 
ing a sweetish astringent neutral solutibn; wlien diluted, the 
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solutions sue colourlesS| but become reddish-purpie it* concen- 
trated, 

A. Sulphate of cerium crystallizes in truncated octoedra of a ' 
p^le amethyst colour, and very difficultly soluble. 

l . Nitrate of cerium is difficultly crystallizable and deli- 
qitescent. 

A. Muriate of cerium forms prismatic crystals. Chlorine is 
evolved during the digestion of oxide of cerium in muriatic 
arid. 

L Acetic acid scarcely acta upon oxide of ceriumi but it easil^t 
dissolves the carbonate, forming a very soluble white salt. 

m. Sulphate of soda added to nitrate or muriate of cerium, 
forms a difficultly soluble white precipitate of subsulphale of 
cerium. This precipitate boiled in a solution of carbonate of 
soda, yields a perfectly pure carbonated oxide of cerium. 

». Sulphurous acid dissolves oxide of cerium, and the solu- 
tion affords prismatic crystals of a pale amethyst colour. 

o. The neutral phosphates, tartrates, and succinates form white 
precipitates in nitrate and muriate of cerium, which are soluble 
in acids. 

p. Oxalic acid and the neutral oxalates occasion a precipi- 

tale in the solutions of cerium, whrjh, unlike the former, is in- 
soluble in nitric and muriatic acid. ^ 

tj. Prussiate of potassa produces a white precipitate soluble 
in the acids. 

r. Tincture of galls occasions no change. 

s. Neither does sulphuretted hydrogen produce any cliange 
in the oxide of cerium ; the precipitate occasioned in its solu- 
jtions by hydro-sulphuret of ammonia, is of the same whitish- 
yellow colour as when pure ammonia is used. 

Analysis of a compact Ore of Titanium from ArendaL 

a. 300 grains of this ore in fine powder were fused with six 
times their weight of carbonate of potassa ; when cold a grey 
porcellaneous mass was obtained, which by digestion in water 
afforded a carbonate of titanium, weighing, after having been 
washed and dried) 630 grains. 

VoL. XII. T 
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. , PoTjiis^ate of .ppl^ssa and ttecttir^ of galls gavo characferiMic 
greeiiiiip^ r^ precipitates in the solutioa.irfthe «iboye 

carbohate. ^ 

b. The alcaline washings of the carbonate did not become in 
the smallest degree turbid when neutralized by sulphuric acid. 

This mineral therefore ia to be regarded as pure oxide of 
titanium. 

Analysis of the Topaz, . 

This mineral is especially characterized by the changes which 
iT undergoes when subjected to a white heat ; it then com- 
pletely loses its original appearance^ becomes soft, dulhwhite, 
and opaque, and loses considerably in weight 

[Here follows an account of the causes to which this loss of 
weight have been erroneously attributed, and to the experi- 
ments of Margraaf, Bergman, Wiegleb, Vauquelin, and Lowitz; 
the author also alludes to the probable existence of fluoric acid 
in the topaz, and then proceeds with his Analysis.] 

Analysis of the Saxon Topaz, Sp. gr. 3.545. 

A. 

IQO parts of coarsely-powdered topaz heated till the frag- 
mentsiegan to fuse, in a coated retort, connected with the mer- 
curib-pneumatic apparatus, afforded no gaseous matter, and 
lost little in weight. 

The same portion, heated to whiteness in a blast-furnace for 
an hour, became white and pulverulent, and lost 22 per cent, in 
weight. 

B. 

300 grains of powdered topaz, distilled to dryness with sul- 
phuric acid, produced a corrosion in the neck of the retort, 
resembling that of fluoric acid. 

' * , ; ,4L . C. it j 

, 200 grains of powdered topaz were projected into an ounce 
of jutre, fused in a platinum crucible; the mixture after a time 
concreted. The alcaline mass was then softened in water 
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sttiuhited by ijiitrictu^id, and filtered. Lime^ater, addediothe 
filtered liquor, gave a precipitate having the characters of fluatc 
of lime, 

'' ' ' 

100 parts of levigated topaz were fused in a platinum cru- 
cible, with 400 parts of nitrate of baryta ; theYused mass was 
powdered, diffused through water, and mixed with excess of 
sulphuric acid ; the precipitate being separated, excess of am- 
monia was added, and the liquor was filtered off and evaipo- 
rated to dryness ; the dry salt was wholly dissipated by heat, 
and gave no traces of a fixed alcali. 


E. 

a. 200 grains of topaz were bruised in a steel-mortar, and 
afterwards triturated as fine as possible in one of agate. The 
powder had sustained an increase of 4 grains. It was mixed 
in a silver crucible with 3 ounces of ley, (composed of equal 
parts of pure potassa and water,) evaporated to dryness, and 
ignited for an hour. The grey mass was then softened with 
water, and digested in muriatic acid, which entirely dissolved 
it, forming a clear yellow liquor. This was evaporated to dry- 
ness, water Vas poured upon it, and the insoluble siliceous 
residue thus obtained being completely washed, , dried, and 
ignited, weighed 74 grains ; deducting 4 grains derived from 
the mortar, the quantity of stZica in 100 of the topaz is thus 
found to amount to 35 grains. 

5. The muriatic solution, heated to its boiling point, was 
saturated by carbonate of potassa ; the edulcorated precipitate 
weighed 218 grains. 

c. 109 gjrain^ of this precipitate were re-dissolved in muria- 
tic acid, and the solution tested by oxalate of pptas^a, which, 
occasioned no change. It was then precipitated by caustic 
potassa, which being added m excess re-dissolved the whole of 
the precipitate by the aid of heat, with the exception of a scarcely 
perceptible portion of oxide of iron. The ajcaline liquor, super- 
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Klaproth oalllui Analym 

.sahirated'’h^tlllnmatie'tuHd, ’«as;«nixed virhib ca^MWAtS 

ttitF*prMpkAe thus ob»8iBed .'Wag^di^*<^*0d i*n 
stAphhirife'aoid; aad> mixedk- with acetate 4»f ?pBt^M»ii^hfiQrded 
^ri0tiuitpi>«i^8tabo£al«ta. . 

>y>‘ dl ThoothuF&tdf ofi’ «be •'pr8ei[Htate, if ^asiifilpBe^.iabdi*- 
tilled vinegar; the solattOB iatatatad bj^OwboBate.Of.amPMltia 
aifonkid-« predpitaite trhid^afterdne' %l«itiiatioife^adL ignition, 
weighed 5d<'gtainti andihad'the proposties'^ofpare alimniie. 

'' e^ Tfce Hi^pBdreaM&ingj' after lhe aeration of the precipi- 
’tata h,'wA»^i^iatedttoa small bulk, ren4ered neutral by ma> 
’riatio ODldjaad nUxed’ with lime>water : a precipitate was.thiis 
{bttBl(^^havlbfthe|ig^ie*tieb-itf ./butte if ime^adtii openby 
sulphuric acid, it evolved glass-corroding fume8i;r.'', • , 
'11m*abevB'OKperiineats Sufficiently demonatrate'the.existcnce 
''-Of fkeric 4cid in- the tdpaa, without accitfately determining its 
reladtw’pivqiartion; Experknce leads me to believe, that the 
lolftinUie eakdiy constitumita does not exceeds 1 per cent.; 
■beOce di* deficiency, of 5 per cent, may be refbtied to fluoric 
acid, and the components of the pale yellow Saxon topaz may 


be stated ai follows : 

SiRca...., ....... 


‘v' . 

'35 

Arumina ••.••••• 

• • » • d mm 



' ^Fluoric acid •••*, 

P 

' 5 

Oxide of iron 

*••• ijC 

• • • a trace. 

toss t ■ u < 


.. a ^ 1 
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Analysis of ZoisUjfrom Carinthia, 


The jypeQific grav^ of. tlie crysteU.of this in my 

; analysis, was, s:9>31fi. .. , . 

a, IDQ grains uiflne powder.,ww& mixed widt^^ .S(^ 490 .or 
250 grains of soda, and evaporated andflisod ..j/x.^ silvd. -fru- 
cible ; the mass was softened with water, and dissolved in ex- 
cess of muriatic acid, with which it formed a clear yellow solu- 
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tMn; agftia enijwtaAed to .di^neiSf'ini tlui'.i^w^^ 

(reatodbjt’veigit 4Mttte nuriatic add^le{t4S graian of aUca., » 

- b,' The^bqaii-was tmxed with cahatraoumoiuo, «nd tho pre- 
cipitate separated - by filtration; cacboaate' of soda .was then 
added, liy wl»di'‘d3.^ gnao* of ovboaate of fime were thr own 
'down equivalMit-to grams - ■ -> < 

‘ 'e. Tbb precipitate thrown down by oma|io Mnmoiua was 
boiled in caustic po^pasa, whijcb dissolved it, wi^ tl)ie.,af»ep- 
tion some brown residuary mattor. . .This Tewdnt, ditsolved 
in nitric acid, tmd {Becipitated ammonia,, afinded 3.|n>^as 

of oxide of iron ; earbonate of ammonia, snbsbifueiltly added 
-to drewashings^^armshedan addittoeal {Bedpitateofoarbenate 
of lime, equabto 2.6 of Imw^ . . .. i!; 

d. To obtaia the ingredient dusolvedby the canstifi potlssa, 
the solution was 'eligbtly Bnpwsaturated by:sidpbttiia acid,, and 
precipitated by carbonate of potasaa.; tbe i»scipitate..!was 
washed; and boiled in distilled vinegar,.. w|iidL «lH^gvag«jn 
saturatedfrwkh amaionia, and the precipitate .wadied, .driod 
and ignited, gave’29 grains of pure oZurntRo. 

Hence 100 parts of crystallized zoisit consist of. i - . . , 


Silina. 


45 


d 

29 

svT-'-TT- 

Lime • • • 

h 18.50) 

oi 


c 2.50} 


Ovirlta e\f irnn . 

i* ^ ^ M . m m. M^mm 

3 

98 


Ancdysis of the foliated Augite of Carinthia. 

A. 

This 'mineral is difiBcnltly finible in small fragmmiits ; It runs 
before the blow-pipe into an opaque olive-coloured' slag. Its 
powder is greenish grey ; beati^ to redness, it becomes pale* 
brown, without Tots 'of weight. 


P. 

a. 100 grmns were mixed with a solution containing 200 of 
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caui|tie doda, evaporated to^ drynesa** aiKl igaited* Tht 
ing maes tingdd^ the water which wai aiTflsed of a pale^greeo ; 
dissoVved m ihariatic acid, evaporated to dryaaff^'and again 
treated with very dilute muriatic acid, $iUca remined, which 
after being heated red-^bot> weighed 52.5 grains* ' ’ \ ^ 

6. The muriatic solution was saturated by caustic ammonia, 
which' caused a bulky brown pveeipitafe ; this being separated 
by filtration, a clear colourless'^ solution jras obtained, which, 
by the addition of carbonate of soda, yielded 16.5 grains of 
carbonate ofiime, c=9 grains of Hnie. 

c. The precipitate by ammonia was transferred while yet 
moist, into a boiling solution of caustic potassa ; a portion 
was dissolved, and the remainder collected upon a filter. Mii- 
riate'^of ' ammonia' was added toihe alcaline solution, which 
threw down 7:25 grains of alumina. 

d. The remaining portion was dissolved in dilute nitro- 
muriatic acid i W this solution carbonate of soda was added, 
to throw down o^ide of iron, amounting to 16.25 grains. 

e. The residuary liquid was boiled, and completely decom* 
posed, with exdess of carbonate of soda; carbonate of magne- 
sia was thus thrown down, which yielded, on ignition, -12.5' 
grains of magnesia. 

C. 

100 grains of levigated augite were fused with 500 grains 
of nitrate of baryta ; the resulting mass was powdered, mixed 
with water, neutralized by sulphuric acid, and the precipitate 
thus formed separated upon a filter. The clear liquid was 
precipitated by ammonia, the precipitate removed, evaporated 
to dryness, and the dry salt ignited ; as this contained sul- 
phate of magnesia, it was again dissolved and decomposed by 
acetate of baryta ; the filtered liquid was evaporated, and the 
residue ignited; there remained a blackish matter, Weighing 
1.25 grains, which was washed, to separate' the charcoal 
resulting from the combustion of the acetic add'; ^tbe washings ' 
afforded a portion of carbonate of potassa, equivalent to 
about half a grain of potassa. 

100 parts, therefore, of this lamellar augite consist of 
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' .)B mV* «••*■• 

12.60^ 

Lime .... b 9 ’ 

Alumine '1 . . . T. .... 1 . — c . . 1 V. ^ ?.25 

Oxide Sir tfon'.l 1 : — d . ; 16.25 

Pbtassa. . . . ;7. ;. .^ . C; * .... . V. i ..... . 0.50 “ 



Analy^i^qf fionchoidal Apatite, from ZillerthahL 


THe specific gravity of this mineral is 3.190. After ignitipn 
it becomes colourless, without losing , its transparency, or de^* 
crepitatipg, neither does it lose perceptibly in weight. Sprinkled 
upon hot coals^ it exhibits np phosphorescence. 

Havings by previous trials, ascertained the presence of phos- 
phoric acid and lime, its decomposition was eflected as follows : 

a. 100 grains in powder were digested in muriatic acid, 
which soon formed a solution, a few particles of talc only re- 
maining, and weighing 0.75 grain. This loss on the hundred 
parts was made good by the addition of a similar weight of tbn 
pure mineral. 

b. The muriatic solution was nearly saturated with caustic 
ammonia, solution of oxalic acid was then added as long as it 
formed a precipitate of oxalate of lime, which was collected, 
washed, dried, and strongly heated in, a platinum crucible ; it 
was then dissolved in muriatic acid, and thrown down by car- 
bonate of soda, in the state of carbonate of lime, which weighed, 
when washed and dried, 9i grains, r=50 grains of pure lime. 

c. To separate the phosphoric acid from the liquid, from 
which the lime had been abstracted by oxalic acid ; it was eva- 
porated to dryness, and the saline residue gradually ignited in 
a platinum crucible, during which operation muriate of ammo- 
nia passed off in white fumes. The remainder, when cold, ap- 
peared as a ^vitreous mass, blackened by a portion of charcoal 
derived from the decomposition of the oxalic acid. It weighed 
47.6 grains; ^ It was dissolved in boiling water, by which 1 
grain of finely-divided charcoal was separated. 

d. The acid liquid was neutralized with ammonia, which pro- 
duced some turbidness, and a precipitate, weighing 7 grains, 
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aiaS composed of phosphate was deposited ; it* fused 

before the blow-pipe into a porcellaneous b^d. 

Bdducting’these 7 gtaihs, and the 1 grain, of coahtfae weijght 
f#th'e phhfipKoric held is' 319.5; If we cpnsjdetJ^e 7 grains 
ci unde^mpb'sed phosphate as comp'o^d of 3.^0 of lime, and 
3.25 of phosphoric acid, the components oi the apatite 
obtained in this analysis are, 


I«ime>4;;/4,-»..^,;« 5 50 

^ . . ,;rt ‘ i - Jv 4 ' 3.76 


I 


53.75 


^ Phoapherie acidi # • • d 39.50? ’ 

^ .K, . : . n 3.265 

But a small portion of phosphoric acid was probably vola- 
tilized by heat, so that the loss, amounting to 3.5 grains, may 


be attributed to that source, and the components of this mine- 
ral will then stand thus : 


Lime 53.75 

Phosphoric acid • • • • 46.25 

Too 

A » trace of iron and of manganese was also discovered in this 
apatite, but in quantity too small to be appreciated^by weight. 

.analysis of the* Saxon apatite ’ agrees with the above 
results r.hoouswta of 

- Lime 55 

Phosphoric acid .... 45* 

Vtfuqudin*s analysis of the chrysolite, or asparagus stone of 
l^phin, eilso aflbrded nearly the same proportions, namely, 

Lime 54.28 

Phosphoric acid »• 46J^2t 

- ^ ) Analysis of ilte Columnar Broum-spar of 'Mexico . " ^ 

Tfiis mineral is among the treasures imported from America 
by M. Von Humboldt. 

• Berg, Journ, 1780. 1 Baud. S. ,200. 
t Jour, des xasvH. p. 



a: 

100 parts, were K^ted in a covered cnioilile; ^t.decrepitaiteci 
into a coarse powder^ losing; 5 per cent ^ wei|^ti bi|% remain^ 
ing whitf. The lieat^wM increased to rednesf» wb^ it lost ^ I 
]|^r cent., findhecame of a^blacUsh-girey. , 

Digested in cold and moderalelyf, strong nitric acid^ it dis- 
solved slowly, and with sparing effervescence, forming a tran- 
sparent straw-coloured solution. If the acid be hfeated, it 
effervesces strongly forming a reddish-brown solution, and the 
undissolyed portion of the fossil appears orange-yellow ; 
when perfectly dissolved, the colour of the solution is pale 
reddish broWn. ‘ ^ ^ " 

100 grains of the coarsely-powdered mineral were 
in nitric acid, and the solution neutralized by caustic ammonia. 
A brown ffocculent precipitate fell, weighing, when dry, 14 
grains ; this was re-dissolved in nitro-muriatic acid, the excess 
of acid was then neutralized by soda, and the iron separated 
by succinate of ammonia. The succinate of iron yielded, ' after 
ignition, 5.5 grains of magnetic oxide of iron. But, lffnt$e 
tlie iron exists in this mineral in the state of oarbonater, the 
above result must be assumed to indicate 7.5'graine of 
nate of iron. The liquid from which the iron had been thrown 
down was heated to its boiling-point, arid mixed with carbonate 
of soda, which gave a white precipitate, becoming bl,^b 
heated, and«weighing, after ignition, 4 grains. Digested in nitr^ 
acid, the greater portion of this precipitate was dissolved, but 
there remained a black residue, consisting of oxide of manga- 
nese, and weighing 1.25 ^ains, which I consider as equal to 2 
grains of carbomte of mangemese. . Carbonate of soda' threw 
down from the remainipg nitric solution 3«5 grains of carhomoio 
ofmagrunia - * * , 

6. The excess of ammonia, in the original solution a, was 
supersaturated by nitric acid, and carbonate of soda added to 
the cold solution as long as it occasioned a precipitate, which, 
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collected, edulcorated,, end dtidl, veighed %9 grelhs, and con* 
s'Sted of eurbowUe of Ume. 

Ilil7}ien.the.resid^y liquor was tx^led^ it became tarbid, 
awd-ft wbi tfi preo^Uate iell, the separation of. which was. com- . 
pletedby the addition of a little soda. . .Washed and thied, it 
weighed 31 grains* Dissolved in sulphuric acid and . evapo- 
rated, it furnished crystals of ',^phate of magnesia, which 
being ie^iss<dTed,loft,4 grains of sulphate of lime, s2.5 grains 
of oirbotu^ qf: Umi this being deducted, there remained 28.5 
grain# of ^magnesia. 

100 parts, therefore, of this mineral consist of, 


Caibonate r^lidie C 6 49 ) 

. , , i « 5i.50j 

51.50. 

Cadrbonate magnesia . # a 3,501 

32 . 

c 28.5o] 

Carbonate of iron a ...... 

, 7.50 

Carbonate of manganese a 

2 

Water..... A 

5 
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Analysis <f Dolomite, , 

.{.Ill these ana|.\yse6, Klaproth dissolved the mineral in dilute 
nitrio neid, and sa^rated with .caustic ammonia, which threw 
down of iron, when present; he then added cati>onate of 
ammonia, by which carbonate of lime was precipitated ; and 
lastly the iqai^sia . was separated, either by bmling with car* 
b<mate.of potasaai qr hy pxalate of potassa. The following are 
the results.] .... 


f » 

Conpuct 

Deloiiat* 

freest. 

Ckthard. 

DwontHM* 

iuUslomIt# 

Apnnninaa. 

■ 

Compact 
noloaAtt 
from ditto. 

Antique 

-ft«m 

Tanedos* 

CatiKWliate of Umd ... 

52 

59 


&1.50 

"Carbonate of Magnesia . 

46.50 

40.50 

35 

• 

00 

Oxide of Iron and of } 
Manganese . . . • ) 

0.75 




Loss . 

0.75 

0.50 


0.50 
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Ahol^fy of Anhycbite* 

A. 

A fragment of blue anhydrite (frdm* fiillz 6n the Neckar) 
weighing 300 grains, was kept red k6t in A^^Ifttiilttin crucible 
for half an hour; it became soft and yeQowil^iMiife, but lost 
no weight 

B. 

Thirty grains of the powdered mineral were boiled 
ounces of water ; 8 grains were dissoWed, but the solution did 
not render nitrate of silver in the least turbid, so that it con- 
tained DO muriatic acid. 

C. 

a. 200 grains of pulverized anhydrite were boiled with 400 
grains of carbonate of potassa in 8 ounces of water for aquarter 
of an hour. The alcaline liquor was then filtered off, neut;ralized 
by muriatic acid, and misled with muriate of baryta as long as 
a precipitate was produced . Hie dry sulphate of baryta weighed 
345 grains 114 grains of Ax f sulphuric add, 

b. The residue upon the filtre dissolved with effervescence in 
dilute nitric acid, excepting 0.5 grain of siUca ; supersaturated 
with caustic ammonia the solution gave no precipitate ; it was 
therefore again rendered neutral by nitric acid, and tested with 
prussiate of potassa, and after a while it deposited a small por-‘ 
tion of prnssian blue mdioating not more than 0.20 grain of 
oxide of iron. 

c. This being separated the solution was saturated Whilst 
boiling hot, mih carbonate of potassa; carbonate of lime wa»^ 
thus thrown down, weighing when washed and dried in h gentle 
heat, 153 grains s: 84 grains of lime. This carbonate wasr then 
neutralized with sulphuric acid, evaporated to dryness, and ig^ 
nited ; it thus afforded 19d grains of regenerated sulphate of lime. 

100 parts therefore of this blue anhydrite were resolved into 

J lime ' 

' Sulphuric acid 57. . ^ 

Oxide of iron ....... 0.10 

. Silica (probably adventitious) . . 0-25 

99.35 



mil in tli^ fyrol, con- 

iained 

' •.' .' . .’-i"/.' 4i.‘75'‘' 

i«3'd ■ . . ■ ; ^ 65 . ‘ ' 

' Mniilite^ soda" . 'i* "i 

97775 

' l^C source pf loss )n tliU ahalysia is not adverted to. The 
composition of solpliate of lime, deduced fron the mean of 
idfaprbtlii^s Analt/ses of the Anhi^rtte, agrees exactly with the 
equiv^ents upon i>r. Wollaston's locale.] 

• , r c -• ' , ^ 

jiaafysii qf BitM ^pdrJ^omHall ihtheT^rch* ^ 

This s^ar accompanies the anhydrite described in' the last 
paragraph, fts cothj^onent parts are r ^ 


^Carbonate of lime « • • • . , • 68.^ 
Carbonate of magnesia . • , . 25^^0 

Carbonate of iron 1., 

Water 2. 

(Adhering clay) ••••..• 2. 

98.50 


Analysis of the Green Earth of VeriAta. 

Tins substance, found at Monte Baldo tti the Veronese, is 
much esteemed as a green pigment. After iiaviitg^1>ci4n heated 
red hot it acquires a brown colour, and additional hardness, 
losing 6 per cent, of its weight. It is not soluble in acids, nor 
do they alter its colour. 

V’ A- 

o* 100 grains were mixed with 200 of ^oausltepptaj^a dis- 
solved in water, and the mixture evaporated and ignited. In this 
case, the colour rejnmned unchanged till the mj|8S became red 
hot, when it grew yellowish browiji : it was dissqtred in mi^riatic 
acid ; the solution was evaporated to dryness, and'4iie residue 
being again digested in very dilute muriatic aetd, 53 pains of 
stVtcrd'wcire obtained. 

^ 5. Carbonate bf idda Was added'to the lem^ninjp hold 
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%uid.^ t|ft «d>>c]^'|^ifl down 

ing when washed and ignited^ 28 graias. . ^ 

c. Afte|^,th^ separation . of oxide of iron the r^i|f^pary liquid 
was made boiling hot, and carbonate in excess, 

which threw ^own magnem weighing. afi;^r.igq|^q^>^ grains. 

B. 

Pne hundred grains were fus^ with 500 of nitrate df baryta, 
imd the residuary mass supersaturated with dilute sulphuric 
acide, T^e precipitate being separated, the clear liquor was 
mixed with excess of carbonate of ammonia^ filtered, evaporated 
to dryness, and the residuum ignited in a platinum crucible. 
After the escape of the Sulphate of ammopia, there repiained 19 
grains of sulphate of potassa, equal to 10 grains of pofc^sa/ 
The components therefore of this mineral are as follow : 


Silica ,53 

Oxide of iron . 28 

Magnesia 2 

Potassa 10 

Water 6 

*99 


AnalysiiS of the Alum Stone of TolfOf, 

^s this minpr^ affords alum by lixiviation, sulphuric acid, 
alumina, and puta^sa,, were to be looked for among its com- 
ppnents. , , , , ^ 

A. j 

V- • - ^ w, , i . 

One hundred grains were strongly heated in a coated glass 
retort; sulphurous acid, water, and sulphuric acid passed over, 
but there were no traces of uhcombined sulphur. The loss of 
weight tuhdunted to 29 grains. 

'7, B. ' ' 

'fwo hundiped grains were gently heated so as to drive off 
o^ly : the loss amounted to 6 grains. 

. /• C." - \ I 

a. 200 grains in fine powder were fused with twice tlieir 
weight o| 4ry carbonate of abda ; the cold mass ^as powdered, 



4{fl^]red m^c acW, evapoiaied t^drynesS, " tsedift^ 

teawtef, andfiljteced; diereremaiaad ii3 

' -' - 

^rf mdatioii ,ifaadivi(ied^n««<two 

one of ivliich wea mixed with solutioii' of mariate of baryta ; 50 
gcaUe' of sulphate of baiyta » 16.5 dry sul]^uric msid were 
. .obtained. 

Cs The other half of the sohitiou was precipitated by ammonia. 
Tim precipitate consisted of alumihaf which when purified, edul- 
corated cmd ignited weighed 19 grains. 

• D. 

One huOdied grauns were fused with 300 of nitrate of baryta ; 
tHh resulting mass was softened with water, mixed with excess 
of sulphuric acid, evaporated nearly to dryness, and then boiled 
in water and filtered ; the clear liquid was neutralized by am- 
monia, and after the separation of the precipitate was evaporated 
to dryness and ignited, there remained 7 grains of sulphate of 
potassa s 4 of pure potassa. 

The components therefore are 


Silica . . . 

• C a • . 

. . 56.50 

Alumina . . 

. c . . 

. . 19.' 

Sulphuric acid 

b . . 

. . 10.50 

Potassa . . 

. D 

. . 4. 

Water .. . 

, B . . 

. . 3.' 

99.' 


^nolym of the Ahm Slate of FreientoakU 


1000 grains were^ boiled for half an hour with 20 ounces 
of distilled water ; then filtered and the residue edulcorated. 
The filtered liquid was colourless, did not change vegetable 
>.bluesr-but bad a slightly vitriolic taste . ^ ^ 

5/, Bslf of ihis solution was mixed with mruriaie Of baryta by 
which. 23 grains of sulphate of bm 7 ta were separated ; and after- 
wardixpi|)8siate of ammonia threw down 40 grains of prussiate 
.i.i|f iron.- 

^ , c. The oO^r half was mixed mth oxalate Of potassa { it be- 
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came pale ^How^ und ^loderately tuAid^ the odour fjcobiMy 
resulting from a Iktle oxalate of iroa£rtfae:iaiit\^. betsamo 
slowly clear^ and the precipitate being collected Ire^ed. after 
ignition 2.d griedns> and4uid propevtic^aof lme|!slighfly con^ 
taminated by oxide of iron. , 

The matter therefore, soluble in waier, oonsists xrf sulphate of 
lime and sulphate of iron, the relative proportions of which may 
be cathuated as follows : 1000 parts of the ore gave 46 of Iphate 
of baryta r= 15.18 dry sulphuric acid, of which 7 parts sata-* 
rated the 5 of lime, producing 15 parts of crystallised gypsum 
The remaining 8.18 of acid combined with 8.5 of oxide of iron 
would pro4uce 18 parts^pf efflore^^ced, sulphate of iron* 

■ ‘ B. 

Two hundred grains of the ore were boiled in water with 400 
of dry carbonate of soda ; the filtered liquid was of a dark brown 
colour ; neutralized with muriatic acid, it afibjdcd no trace of 
sulphuretted hydrogen : this neutral solution gradually depo- 
sited a bulky dark brown matter which, collected and dried, 
weighed 12 grains, and which, heated in a platinum crucible, 
burned away without any odour of sulphur, and left 1 grain of 
white alumina. 

C. 

Two hundred grains were digested in muriatic acid, during 
which not the smallest trace of sulphuretted hydrogen was per« 
ceived, nor was there much action ; but during the gradual ad. 
dition of nitric acid, nitrous gas was evolved and the black 
colour of the ore became brown ; the filtered^ solution was yellow 
and mixed with muriate of baryta furnished 54 gfaiiti of snl* 
phate of baryta (after ignition). 

D. 

а. 1000 grains of the ore recently from the mine, wmbeaited 
in a retort, the recipiient being connected with the pneumatic ap- 
paratus. 220 cubic inches of gas were evolved, having thepri>- 
perties of a mixture of sulphuretted and carburetted hydrogen- 

б. The liquid'produced weighed 133 grains; it was yellow 
and smelt of hydro-sulphurotof ammonia ; it changed reddened 
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U^i|8 -.Unhand prbdocad fumes wheo broagte to a 

glass rod dipped inmariatic add; it occasioi^ a browo pie- 
ctpftfde ill sd^ittion of lead ; became milky when neutfalized by 
mmigtie add ; filtered and evaporatedt it left 2 grains of muriate 
of.ammonia. 

.c,vXhe black residue in the retort weighed .750 grains ; iU 
charcoal was burned off and there remained 660 grains of a 
reddish'brown matter, so that the mrbmamm lots was 90 
pains., 

d 192 pains of thi^||^^ l^dunm, (one fifth,) mixed with 
twice its weight of ca^stiC! soda, and fused, furnished a peenish- 
brown mass which, digested in water gave a pale peen solu- 
tion; supersaturated by muriatic acid, evaporated, and again 
digested with water addulated by the same acid, rihca remained, 
weighing, after ipition, 80 pains. 

e. The remaining liquid was saturated with carbonate of 
potassa, and the washed precipitate thus obtained boiled in 
liquid caustic potassa to abstract the alumina, which, thrown 
down by muriate of ammonia, washed and heated, weighed 32 
grains. 

f. The brown residue, insoluble in the caustic nlcflUne solu- 
tion, was dissolved in dilute sulphuric acid, and evaporated to 
dryness ; during the evaporation sulphate of lime separated, 
which was carefully collected ; it weighed rather more than 2 
pains : the dry mass was ignited and washed, and the oxide of 
iron, which then remained, being collected and mixed with oil 
and ipited became magnetic, and weighed 14.5 grains. The 
washiiigB saturated, when boiling hot, with carbonate of potassa, 
yielded a slight trace of carbonate of mapesia. 

£. 

a. 200 grains of the ore were slowly distilled in a sand-heat, 
so .that |>o,g;M was evolved ; 21.5 pains of water very slightly 
8ulp^P0us» passed into the receiver, and an extremely thin 
.cqsliag^ sqlphur was remarked in the neck.of the retort 
. .... ji. The dried ore w^ takra out of the retort wd heated upon 
a tile ; it exhaled a slight sinell of sulphur, without cither smoke 
or flame. The loss during the combustion amounted to 45* 
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graijfts Vhiii^'mSy Be dsdm&ted let's cfirfrcdaFdrid suljphur iHW 
perfiaps*'a rfttle . ■ .. ; , ; 

c. The residudttt'i^aS th1k^ 200 grains of 'stilplranc abid 

and 400 of water, el^|>Otaietf/’knd strongly ignited fqr hMf An 
hour : it was then washed in water, and the filtered washings- 
were saturated with ammonia which threw' down half a grain of 
magnesia. ‘ . ^ ^ 

d. The liquid was then evaporated to dryness; and the salihO' 
mass heated till it no longer evolved funjes ; the dry saltweig^ld^ 
4.5 grains, and had the propef^feft ‘8lM^li|{jture of sulphate and 
muriate of potassa, the sulphatet-tfeihg to the muriate as 2 to 1. 
[It is here not ver^ evident ho^ the muriate of potassa escaped 
the action of the sulphuric acid, during the ignition in c.] 

F- 

It appears from these experiments, 

1. That there is no bitumen, but only charcoal in this alum, 
ore, since neither bituminous oil, nor smoke, nor damc^ are^ 
produced during, its distillation and combustion. 

' 2, That the sulphur is not combined with iron in the state of 
pyrites, but in some peculiar combination with the carbonaceous 
matter; no pyrites is visible in the ore, and alcalis do not .ex- 
tract it, nor does muriatic acid evolve sulphuretted hydrogen. 

G. 

The estimation of the relative w'eights of the coustituentrs 6f 
this ore is therefore attended with difficulty; the ingredients 
that distinguish it as an alum ore, are alumina and sulphur. 
Direct experiment gives the proportion of the former — 160 ih 
1000. The proportion of sulphur may be deduced from the 
result of process C, which affords 270 grains of sulphate of 
baryta from one thousand of the ore. But of these 270 grains, 
Jfe niay be ascribed to the vitriol and gypsum, and 20 to the 
sulphate of potassa (supposing 15 parts of that salt to be con- 
tained in lb0(} ot the ore). We must therefore subtract 66 froni 
270, and there remain 204 parts of sulphate of baryta, as the 
equivalent of the sulphur, of the ore. These 204 parts are equal 
to 90.75^of sulphuric aciff, (specific gravity 1.850)' or =28.5 of 
VoL. XII. U 
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sulphur, which being deducted from the joint amount of tke sul- 
phur Arid charcoal, amoiintfng 't6 245 grain's (£6) leave 196!l5 
grefins for the weight of the charcoal. 

H. 

.Assuming that 1000 parts of crystallized alum yield upon 
average, when decomposed by muriate of baryta, 945 grains of 
sulphate of baryta, it follows that 1000 parts of the alum ore 
of Freieuwald, containing 28.5 of sulphur, should produce sul- 
phuric acid sufficient (with the due addition of potassa) to form 
260 parts of alum, for which scarcely one-sixth part of the 
aluinine in the ore is required. But tlie quantity of alum pro- 
duced at the works, falls infinitely short of this estimate in con- 
sequence of the very imperfect acidification of the sulphur. . 

I. 

The following view of the components of this alum ore is sug- 
gested by the above experiments. 


Sulphur 

G . . 

. . 

28.50 

Carbon 

G . . 


196.50 

Alumina 

De . . 

- , 

160. 

Silica 

Dd . 

. , 

400. 

Black oxide of iron (with a very*] 
slight trace of manganese D / J 
Of which deduct for* the compo-l 
sition of sulphate of iron J 

•72.5 

1- 8.5 

^ 64. 

Sulphate of iron . . 

A c . 


18. 

Sulphate of lime . . 

A c . 


15. 

Magnesia .... 

E c . 


2.50 

Sulpha^ of potassa . 

Ed . 


15. 

Muriate of potassa 

Ed . 


5. 

Water 

£ a . 


107,50 


1012 . 

Some of the above results, however, require further investiga- 
tion, and the magnesia is probably in the state of sulphate in the 
ore. The excess of 1.5 per cent, in the analysis is insignificant 
in such experiments. * 
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Art. VIIL Deicriptun^ of an Electro-magnetieal Apparatu s 
for the Exhibition of Rotatory Mothn. ByM. Faraday, 

Chem, Assist, in the Royal Institution, 

The account given in the Miscellanea of the last Journal, of 
the apparatus invented in illustration of the paper in the body 
of that Number, being short and imperfect ; a plate is given in 
the present Number, presenting a section of that apparatus, 
and a view of a smaller apparatus, illustrative of the motions 
of the wire and the pole round each other. The larger appara- 
tus js delineated, Fig. 1. Plate Vll. on a scale of one-half. It 
consists of two glass vessels, placed side by side with their ap- 
pendages. In that on the left of the plate the motion of a mag- 
netic pole round the connecting wire of the voltaic battery is 
produced. That a current of voltaic electricity may be esta- 
blished through this cup, a hole is drilled at the bottom, and into 
this a copper pin is ground tight, which projects upwards a 
little way into the cup, and below is rivetted to a small round 
plate of copper, forming part of the foot of the vessel, A simi- 
lar plate of copper is fixed to the turned wooden base on which 
the cup is intended to stand, and a piece of strong copper wire, 
which is attached to it beneath, after proceeding down- 
wards a little way, turns horizontally to the left hand, and 
forms one of the connexions. The surfaces of these two 
plates intended to come together, are tinned and amalgamated, 
that they may remain longer clean and bright, and afford 
better contact. A small cylindrical and powerful magnet has 
one of its poles fastened to a piece of thread, which, at the 
other end, is attached to the copper pin at the bottom of the 
cup ; and the height of the magnet and length of the thread is 
to adjusted, that when the cup is nearly filled with clean mer- 
cury, tlie free pole shall float almost upright on its surface. 

A small brass pillar rises from the stand behind the glass- 
vessels : an arm comes forward from the top of it, supporting 
at its extremity a cross wire, which at the place on the left 
hand, where it is perpendicularly over the cup just described, 

U2 
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bends downwards, and is continued till it just dips info the 
centre of the inercunal surface. The wire is diminished in size 
fora shiort distance above the surface of the mercury, and Jts 
lower extremity amalgamated, for the purpose of ensuring good 
contact ; and so also is the copper pin at the bottom of the cup. 
When the poles of a voltaic apparatus are connected with the 
brass pillar, and w^th the lateral copper wire, the upper pole of 
the magnet immediately rotates round the wire which dips into 
the mercury ; and in one direction or the other, according as the 
connexions are made. 

Th6 other vessel is of the form delineated in the plate. The 
stem is hollow and tubular ; but, instead of being filled by a plug, 
as is the aperture in the other ve*ssel, a small copper socket is 
placed in it, and retained there by being fastened to a circular 
plate below, which is cemented to the glass foot, so that no mer- 
cury shall pass out by it. This plate is tinned and amalgamated 
on ki- lower surface, and stands on another plate and wire, just 
as in the former instance. A small circular bar magnet is placed 
in the socket, at any convenient height, and then mercury poured 
in until it rises so high that nothing but the projecting pole of the 
magnet is left above its surface at the centre. The forms and rela- 
tive positions of the magnet, socket, plate, &c, are' seen in fig. 2. 

The cross wire supported by the brass piljar is also prolonged 
on the right hand, until over the centre of the vessel just de- 
scribed ; it then turns downwards, and descends about half an 
inch : it has its lower extremity hollowed out into a cup, the 
inner surface of which is well amalgamated. A smaller piece 
of copper wire has a spherical head fixed on to it, of such 
a size that it may play in the cup in the manner of a ball and 
socket-joint, and being well amalgamated, it, when in the cup, 
retains sufficient fluid mercury by capillary attraction to form 
an excellent contact with freedom of motion. The ball is pre- 
vented from falling out of the socket by a piece of fine thread, 
which, being fastened to it at the top, passes, through a small 
hole at the summit of the cup, and is made fast on the outside 
of the thick wire. This is more minutely explained by Fig. 3, 
and 4. The small wire is of sWx a length that it may dip a 



Ekctro^wigneliral AppariiLuH. 28.5 

little way into the fnercury, and its lower end is^amalgamated. 
When the connexions are so made with the pillar and right 
hand wire/ that the current of electricity shall pass through tliis 
moveable wire, it immediately revolves round the pole of the 
magnet, in a direction dependant on the pole used,, and the 
manner in which the connexions are made. 

Fig. 5, is the delineation of a small appafstus^ the wire in 
which^ revolves rapidly, with very little voltaic power. It con- 
sists of a piece of glass tube, the bottom part of which is closed 
by a cork, through which a small piece of soft iron wire passes, 
so as to project above and below the cork. A little mercury 
is then poured in, to form a channel between the iron wire and 
the glass tube. Tlie upper orifice is also closed by a cork, 
through which a piece of platinum wire passes, which is termi* 
nated within by a loop ; another piece of wire hangs from thU 
by a loop, and its lower end, which dips a very little way into the 
mercury, being amalgamated, it is preserved from adhering 
cither to the iron wire or the glass. When a very minute vol- 
taic combination is connected with the upper and lower ends of 
this apparatus, and the pole of a magnet is placed in contact 
with the external end of the iron wire, the moveable wire widiin 
rapidly rotates round the magnet thus formed at the moment \ 
and by changing either the connexion, or the pole of the mag- 
net in contact with the iron, the direction of the motion itself is ' 
changed. 

, The small apparatus in the plate is not drawn to any scale* 
It has been made so small as to produce rapid revolutions^ 
by the action of tWQ plates of zinc and copper, containing not 
more than a square inch of surface each. 

In place of the ball and socket-joint, (fig. 3, and 4,) loops may 
be used ; or the fixed wire may terminate in a small cup containing 
mercury, with its aperture upwards, and the moveable wire may 
be bent into the form of a hook, of which the extremity should 
b& sharpened, and rest in the mercury on the bottom of the 
cup. 
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Art. IX. On the Atomic Weight of Silver, and on the 
Comtitution of Liquid Muriatic Acid at different Ocmu 
ties; Andrew Ure, M.D., F.R.S., Professor of the 
Andersonian Institution at Glasgow, M. G. S., fyc. 

[This paper forms the intraduction to an elaborate Memoir on the nature 
and manufacture %f Chloride (Oxymiiriate) of Lime, and on the atomic 
weights of Silver and Manganese, With which we have been favoured by 
Dr« Ure, and which will appear in our next Number.] 

Upwards of four years ago, I published an account of a set 
of experiments, which I had made on die saturating power of 
liquid muriatic acid of 1.102, with a table of its progressive 
densities, and cotresponding acid strengths. This table was 
favourably received by the chemical world, and has since been 
adopted inttf most of our respectable treatises on Chemistry. 
Having had occasion last spring to subject muriatic acid in 
different states of dilution, to a very rigorous examination, 1 
perceived small deviations in the new results, from my former 
tabular quantities, which induced me to revise the whole with 
the greatest possible care*. My first business, however, was 
to settle the prime equivalent or atomic weight of silver. For 
this purpose I revived from the washed chloride of this metal a 
portion of silver which I re-dissolved in pure nitric acid, fil- 
tered the solution, rc-produced the chloride, and once more 
revived the silver by ignition with pure carbonate of potash. 
The metal being well boiled in distilled water, washed, and 
dried, I regarded as perfectly pure, and dissolved a known 
weight of it in a sufficient quantity of nitric Acid. The solution 
was then diluted with water, so that the silver formed one- 
twentieth of ihe whole. I hext dissolved, in some of the same 
double distilled water, 75 grains of pure sal gem, (native muriate 
of soda, which stood the tests of muriate of barytes and 6xklate, 
and phosphate of ammonia,) and mixed with that solution one 
of the nitrate of silver, containing 137.5 grains of tieiitle 

* Subsequent researches have not enabled me to make any improve- 
ment 0 % my tables of Sulphuric and Nitric Acids. 1 believe them to be 
vciy near the truth. 



Dr. Ure on Mutialic Jcidy &c. 


287 


agitatfcn was employed during the mixture. In 24 hours the 
supernatant liquid, having become quite limpid, was teste^, 
and found to contain redundant muriate. Small quantities of a 
very dilute solution of nitrate of silver were progressively added 
with much agitation, till the clear supernatant liquid was found 
free from every vestige of chlorine. Nor did muriate of soda 
shew in it any trace of silver. The total quantity of silver ex- 
pended to produce tliis effect waj^ 138.75 grains. This experi- 
ment was repeated on different quantities, and with a variation 
in the mode of mixture, but still the same proportion obtained 
in the result. From the quantity of salt and of silver in their 
respective solutions, and from the delicacy of my balance, I 
could add either ingredient to the mixture within -j j, of a grain. 
In three experiiftents, however, in which 1 used sea salt, re- 
crystallized with care in regular cubes, I obtajiied anomalous 
results, in consequence of minute portions of adhering muriates 
of potash or lime. From such salt the prime equivalent of silver 
appeared to be at different times 13.^^3, 13.75, and 13.7, It 
is the tendency of the slightest admixture of these salts, or of 
sulphate of soda, to lower the apparent atomic weight of silver. 
If therefore the prime equivalent of cliloride of sodium be called 
4.5 chlorine -|-3 sodium =7.5, then we must infer from the 
above experiments that the prime equivalent of silver is 13.875 ; 
or, taking the proportional weight of hydrogen in water as the 
radix of the equivalent scale, chloride of sodium will become 
60, and silver 111 : or, in volume on Sir'H. Davy's plan, 120 
and 222. 

The same solution of silver was used for determining the 
quantity of chlorine in liquid muriatic acid, having found by 
experience that its saturation by carbonate of potash, soda, or 
lime, and evaporation of the chlorides, did not afford results pf 
the minute and consistent accuracy, required by the theory, of 
equivalents. Liquid acid having the specific gravity of 1.200, 
^as diluted with 9 times its weight of w;ater, when its density 
at 60^ Fahr. became 1.020. On this dilute acid 1 made many 
experiments with the nitrate of silver, and satisfied myself at 
last that ioOO grains of it were equivalent to 122J ^ains of 
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silver, which, from the above-recited experim^nU, r^presen^ 
39.675 of chloriai^ ; the quantity, therefore, prei^ent in lOQ.grs* of 
acid, at the density of 1.200. If to 39.675 we add one prime 
equivalent of hydrogen 1.1021, thesuptt4Q.7'?7l wilf 

represent the corresponding quantity of muriatic acid gas. ^ence, 
for ordinary practice, if we estimate in round numbers, the value 
of liquid acid, specific gravity 1,20, at 40 per cent, of chlorine 
and 41 of muriatic gas, we sh^Uit^imit no error of consequenc/=>. 
The correspondence between the above experimental results, 
and those given by Sir H. Davy in his valuable Elements of 
Chemistry^ is almost exact, though the two med^ods are suffi- 
ciently distinct. Sir H. and Mr. E. Davy found that 47.25 
grains of water at 43° Fahr. barom., 30.2 absorbed 34.8 grains 
of gas, and formed a solution of specific gravity 1.21 ; and the 
whole precipitated by nitrate of silver, afforded about 132 grs, 
of dry horn silver. Again 57.5 grains of water, at 44°, barom. 
being 30.1, gained nearly 38 grains by absorbing acid gas, and 
formed a solution of s|bcific gravity 1.2^. The only other 
point which they determined by experiment was for the specific 
gravity 1.1 14. Let us compare a little their direct experiment 
of condensing the gas in water (whose result agrees very nearly 
with mine,) with their result from chloride of silver. If 82.05 
grains of acid of 1.21 resulted from tlie combination of 47.25 
water -f 34.8 acid gas,^ then 100 of such acid, at 43°, should 
contain just 42.41 parts, as given in their table. But if we 
calculate the acid ga^ present in the same 82.05 grains of li- 
quid acid, from the weight of horn silver which they obtained, 
we shall have a considerably different result. Naming the 
equivalent of chloride of silver, 18.375 (4.5-b 13.875) we shall 
have this proportion ; 18.375 ; 4.5:: 132 : 32.7 of clilorinc, cor- 
responding to 33.225 of acid gas, instead of 34.8, as by their 
direct experiment. If, with Dr. Thomson, we call chloride 
of silver 18.25 (13.764-4.5), then we have the proportion 
18.25 : 4.6:: 132 : 32.548 of chlorine, or 33.462 of muriatic 
gas. Finally, by Dr. Wollastoffs scale, 132 grains of muriate 


^ Elements^ p. 352, Note. 
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of siifver are equivalent to 33.5 of the acid gas. The first num- 
ber makes the Quantity of muriatic gas, in 100 parts of acid of 
1.21, to be only 40.5; the second, 40.77; the third, 40.83, 
while the number in their table is 42.43, In like manner, when 
1 attempted to get very nice results by weighing the chloride of 
silver, 1 found a perceptible and fluctuating deficiency. 

From the excellent accordance which exists between Sir H. 
f.nd Mr. E. Davyds experimSlt^ on the direct combination of 
ther'acid gas and water, and my result drawn from the silver 
equivalent,! shall consider that 1 00 grains of acid, specific 
gravity 1.20, contain 39.675 of chlorine. That acid was mixed 
with distilled water in successive proportions, and the mixtures 
being placed in well-stopped phials, and agitated, were left to 
cool to 60° Fahr. Their specific gravities were then taken with 
every requisite care. 

The following table is the result of these experiments. Tlie 
densities marked with an asterisk are experimental, the rest are 
interpolated ; but the latter are, 1 believe, as well as the for- 
mer, entitled to the entire confidence of practical chemists. 


Table of Muriatic Acid, 


Acid 
of 1.20 
in 1(H). 

Specific 

Gravity. 

Chlorine. 

Muriatic 

Gas. 

Acid 

Of 1.20 
ill 100. 

Specific 

Gravity. 

Chlorine. 

Muriatic 

Gas. 

100* 

1.2000 

39.675 

40.777 

81 

1.1641 

32.136 

33.029 

90 

1.1982 

39,278 

40.369 

80* 

1.1620 

31.746 

32.621 

98 

1.1964 

38.882 

39.961 

79 

1.1509 

31.343 

32.213 

97 

1.1946 

38.485 

39:554 

78 

1.1578 

30.946 

31.805 

96 

1.192S 

38.069 

39.146 

77 

1.1557 

30.550 

31.398 

95* 

1.1910 

37.692 

38.738 

76 

1.1586 

30.153 

30.990 

94 

1.1S93 

37,296 

38.330 

75 

1.1515 

29.757 

30.582 

93 

1.1875 

36.900 

37.923 

74 

1.1494 

29.361 

30.174 

92 

1.1857 

36.503 

37.516 

73 

1.1473 

28.964 

29.767 

91 

1.1846 

36.107 

37.108 

72 

1.1452 

28.567 

29.359 

90* 

1.1822 

35.707 

36.700 

71 

1.1431 

28.171 

28.951 

89 

1.1802 

35.310 

36.292 

70* 

1.1410 

27.778 

28.544 

88 

1.1782 

34.913 

85.884 

69 

1.1389 

27.376 

28.136 

87, 

1,1762' 

134.517 

85.476 

68 

1.1369 

26.979 

27.728 

86 

1.1741 

134.121 

85.068 

67 

1.1349 

26.583 

27.321 

85 

i.1721 

33.724 

34.660 

66 

1.1328 

26.186 

26.913 

84 

1.1701 

33.328 

34.252 

65 

1.1308 

25.789 

26^05 

83 

1.1681 

32.931 

88.84^ 

64 

1.1287 

25.892 

26.098 

82 

1.1661 

132.535 

88.437 

63 

1.1267 

24.996 

25.690 
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Specific 

Gravity. 

Chlorine. 

Mariatic 

GtM- 

wmrmi 

Specitic 

Gravity. 

Chlorine. 

Mnrialie 1 
Gas. 1 

62 

1.1247 

24.599 

25.282 

31 

1.0617 



61 

1.1226 

24.202 

24.874 

30* 

1.0597 

11.903 


CO* 

1.1206 

23.805 

24.466 

29 

1.0577 


fnESril 

59 

1.1185 

23.408 

24.058 

28 

1.0557 

11.109 

11.4181 

58 

1.1164 

23.012 

23.650 

27 


10.712 


57 

1.1143 

22.615 

23.242 

26 

1.0617 

10.316 


56 

1.1123 

22.218 

22.834 

25 


wSm 


55 

1.1102 

21.822 

22.426 

24 

1.0477 



54 

1.1082 

21.425 

22.019 

23 

1.045^^ 

'9.126 

9.379 

53 

1.1061 

21.028 

21.611 

22 

1.0437 

8.729 

8.971 

52 

1.1041 

20.632 

21.203 

21 

1.0417 

8.332 


51 

1.1020 

20.235 

20.796 

20* 

1.0397 

7,935 

8.155 

50* 

1.1000 

19.837 

20.388 

19 

1.0377 

7.538 

7.747 

49 

1.0980 

19.440 

19.980 

IS 

1.0357 

7.141 

7.340 

48 

1.0060 

19.044 

19.572 

17 

1.0337 

6.745 

6.932 

47 

1.0939 

18.647 

19.165 

16 

1.0318 


6.524 

46 

1.0919 

18.250 

18.757 

15 

1.0298 

5.951 

6.116 

45 

1.0899 

1 7.8.54 

18.349 

14 

1.0279 

5.554 

5.709 

44 

1.0879 

17.457 

17.941 

13 

1.0259 

5.158 

5.301 

43 

1.0859 

17.060 

17.534 

12 


4.762 

msm\ 

42 

1.0S38 

16.664 

17.126 

11 

1.0220 


4.486 

41 

1.0818 

16.267 

16.718 

lES 

1.0200 

3.968 

4.078 

40* 

1.0798 

15.870 

16.310 

9 

1.0180 

3.671 

3.670 

39 

1.0778 

15.474 

15,902 

8 


3.174 

JS.262 

38 

1.0758 

15.077 

15.494 

m 


2.778 

2.854 

87 

1.0738 

14.680 

15.087 



2.381 

2.447 

36 

1.0718 

14.284 

14.679 

B 


1.984 

2.039 

35 

1.0697 

13,887 

14.271 



1.688 

1.631 

34 

1.0677 

13.490 

13.863 



1.191 

1,224 

SB 

1.0657 

13.094 

13.456 



\msm 

0.816 

32 

1.0637 

12.697 

13.049 



0.397 

0.408 


At the density 1.199, Mr. Dalton’s table* has 25.6 per cent. 
of real muriatic acid by weight, equivalent to only 32.9 chlorine, 
instead of 39.47f which I believe to be the exact value. If we 
term the corrept quantity 100, then Mr. Dalton’s number would 
be only 83 ; which is no less than 17 per cent of defect from the 
truth. A have purposely omitted in this new table the column of 
dry, orj' as it was also called, real muriatic acid; first, because 
there is no evidence at present of the existence of any such body ; 


* New System of Ckemkcit Philosophy^ ii. p. S85. 
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and /ecoadly* because^, though it was a convenient column for 
finding by inspection the increase of weight which any salifiable 
base would acquire by saturation with the liquid acid, yet tliat 
convenience may be obtained by the following simple calcula- 
tion. Since the prime equivalent of chlorine is to that of the 
supposed dry muriatic acid, in the ratio of 45 to 35, or 9 to 7 ; 
if we multiply the number opposite to the given specific gravity, 
in the chlorine column, by 9^;'and divide by 7, we shall have the 
relative quantity of tSaeJixahle muriatic acid. 

Heretofore, several chemists have, without due consideration, 
assumed the half sum, or arithmetical mean of the specific gra- 
vities of two substances (water and acid, for example,) to be 
truly the calculated mean; and on comparing the number thus 
obtained with the experimental specific gravity of the compound, 
they have inferred the change of volume due to chemical com- 
bination. It is a singular fact, that the above arithmetical mean, 
which is always gieater than the rightly computed mean, (see 
my paper on Mean Specific Gravity, in this JournaU vol. iv. 
p. 151,) happens to give in the case of liquid muriatic acid, an 
error in excess, very nearly equal to the actual increase of density. 
From this curious coincidence we derive a very simple rule for 
finding the approximate value of chlorine in the liquid acid at 
any density. Multiply the decimal part of the number repre- 
senting the specific gravity by 200, the product will be the chlo- 
rine present in 100 parts. Thus, the specific gravity is 1.0437, 
what is the quantity per cent, of chlorine ? 0,0437 x200s=:8.74. 
Now the tabular number is 8.729. The sp. gravity being 1.059, 
what is the value of the chlorine in 100 parts ? 0.069 x 200= 
lh8. The table has 11.9. Towards the head qf the table this 
rule gives a slight error in excess ; and towards the foot an 
equally slight error in defect, but the approximation is always 
good enough for ordinary practice,, seldom amounting to one- 
half per cent. If to the number thus found for chorine we 
add Jy part^ the sum is the corr^ponding weight of muriatic 
acid gas. 
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Art, X* On an easy mid secure Method of Secret 
Correspondence. 


To the Editor of the Quarterly Journal. 


.London^ Dec. Wthf 1821 . 

Sir, 

The ingenious paper on secret writing, ^in your last Num- 
ber, by Mr. Hincks, shews how little reliance can be placed on 
the methods suggested by Mr. Chenevix ; and the dot-writing, 
as described in the elaborate article on Cipher, in Rees’ CycZo- 
padiay is not only equally insecure, but wduld be liable to great 
perplexity if separate keys were furnished to several correspond- 
ents. Ministers and Generals, however, are often obliged to 
communicate in cipher with many agents at the same time, and 
perhaps with more than one |>erson even in the same mission. 

The mode to which I am about to advert was given to me 
many years ago by my father ; but whether it has ever been pub- 
lished I do not know. Its pretensions are simplicity, impossi- 
bility of detection, and the capability of multiplying its keys to' 
infinity. 

Let the key for each of the correspondents be a line of poetry, 
or the name of some memorable .person or place, that cannot be 
forgotten ; and let them all be provided with a copy of the fol- 
lowing table ; which may be printed, as it matters not into whose 
hands it falls. 

When the despatch is composed, write the key-sentencq un- 
derneath the t&t, letter for letter, repeating it as often as it 
may be necessary. Tor example, suppose the key-sentence to 
be “ Sir Humj^ry Davy,’* and the secret clause of the despatch 
to be Protract the negociation as much as possible.” These, 
when written as above directed, will stand thus : 

Prottaet the negociAtton at much 4-4 peseible. 
S i r hump h r y d a vysirhumph r y d a v y e.i r Humphry ^ 
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Now look in the left-hand vertical column for the first letter 
of the text P, and in the upper horizontal column for the cor- 
responding letter of the key 5; where these <5olu|nns meet A 
^ill be found, which write down. Proceed in the same man- 
ner for the representation of the next letter r, (that is, at the 
junction of the columns r and t) which will z ; and so on 
through the whole of the paragraph. It will then appear as 
follows : 


Hzfalmra kfh nzeghiknudu rq puxf sa gvmexicc 
The myi^rted process for deciphering needs no explanation. 

I am, Sir, Sfc, 4*c. 

B. 







































294 


Art* XI. A Translation of Rev's Essays ort the Caf* 
cinatioH of Metals^ &c. 

[CominiiDicated by John Geohoe Children, Esq., F. R. So flrt'.] 
Continued from pa^e 64. 

Essay XV. 

Air diminishes in weight in three ways. The balance is dcceitfuU 
the means of remedying that. 

I RESUME the thread of my discourse, which I had somewhat 
interrupted to solve the objection advanced against me, and by 
so much the better clear up this matter ; and I say^ that in 
three preceding essays ; viz., the 10th, 1 1th, and 12th, I have 
shewn the three different ways by which air increasing in 
weight, may manifest that increase when balanced in a free and 
pure air. Now the law of contraries requires, that, by three ways, 
the reverse of the former, it may diminish in weight. These 
ways are the separation of any heavier foreign matter — its exten- 
sion to more ample bounds, and the abstraction of its heavier 
parts. But since the knowledge of the former throws sufficient 
light upon the latter, I omit any fuller explanation; only 
begging the reader to observe, that this increase or diminution 
of Aveight, of which I have spoken in the said essays, always 
refers to a portion of air compared with another of equal bulk. 
For when we do not take the volume of a substance into ac- 
count, if we examine its weight by reason, I say that nothing 
gains weight but by the addition of matter, nor loses it but by 
its subtraction — so inseparably are matter and weight united, 
as has been shewn above in the sixth essay. But if we inves- 
tigate the subjec^by the balance, a case occurs in which, with- 
out any addition or subtraction of matter, a substance will ap- 
pear more or less heavy ; namely, by its contraction or expan- 
sion. Now this was the only mode of investigation known to 
the ancients when they contended tiiat the elements, in their 
mutual conversion into one another, increase or diminish in 
weight in proportion as they increase or diminish in'dimension, 
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by the sole aid of nature, very expert in this operation — not that 
art is unable to increase or diminish the weight of things, di^ 
lating or contracting them. Hammer a piece iron for a 

considerable time ; you will unite its parts and d^inish its bulk, 
and then it will appear heavier when put into the balance. Like- 
wise, if you put a ball of feathers, closely tied up, into the 
scale, it will weigh more than when the feathers are left at their 
full size. From this I infer, what has been already cursorily 
touched on, that the balance is so fallacious, that it never indi- 
cates the true weight of substances, except when two portions 
of the same substance and figure, as two leaden bullets, arc 
counterpoised against each other. But two ingots, one for in- 
stance of gold, and the other of iron, which appear by the 
balance to be equal, are nevertheless not so— for the iron is as 
much heavier than the gold, according to reason, as the air 
which it displaces is heavier than tb|t displaced by the gold, 
which difference I could shew exactly in every thing we weigh, 
and could reduce the whole to its just weight, if I had made the 
trial I have suggested above in the 7th essay. 

Essay XVI. 

Formal answer to the question^ Why Tin and Lead increase in 
weight when they are calcined^ ? 

1 have now made the preparation ; laid as it were tlic founda- 
tions of my answer to the Sieur Burn’s demand ; namely, that 

* Note hy RI, Gobet. 

John Baptist Porta, a Neapolitan gentleman* author of several works 
on Natural History and Agriculture, has recorded the same fact. 

** Plumbum pondcrosius reddere, docct Galcnus. Nam coinprobans 
plumbum particeps esse aCreiB substantia:, hoc aftert experimeutum. Cm* 
nium quae novimus, unicum plumbum, turn mole ipsd, turn pondere an* 
getur, si coiidatur in sedibus subterraneis, aCrem hahentibus turbidum, ita 
ut quaecumque illic ponantur, celeriter s4um colligant. Turn etiain plum- 
bea atatuarnm vincula, quibus earum pedes annectuntiir, sa;pe numero 
erevisse visum est, et'quoedam adeo intumuissc, ut ex lapidibus dcpeiidc- 
rent erystalU, modo verrucae.'* (Lib. v. cap. ll .) — Magiee NaturaHs, 
libri vigii^.^HiUioviii^ 

Bacon says the same, — (Sylva Sylvarum.J 



fi9(J TramtaHm4f^^m*s 

haviBg put 52^ oune^ of fino EfiglKsh^ tin iri&^li 

iron rm^X^Bxid lieated it strongly on an open fire for six Upnrs^ 
it coslmually, without having added any thing, ^ he' Oh^ 
taincA’ hoo pomks Mrteew ottnces of a white oaix ; Wht^ at 
first occasioned him great surprise, and the desire to ascertain 
whence these seven ounces of increase were derived.— Now, to 
augment the difficulty, I say, that we must not only inquire 
whence these seven ounces are derived, but, moreover, whence 
that which has replaced the loss of weight, necessarily arising 
from the enlargement of volume of the tin, by its conversion 
into cahc, and from the vapours and exhalations that have 
escaped. To this question, then, resting on the foundations I 
have laid, I answer, and proudly maintain, That this increase 
«of weight comes from the air, thickened and made heavy, and 
in some measure rendered adhesive in the vessel by the violent 
and long-continued heat ^f the furnace— which air mixes with 
the calx (its union being assisted by the continual stirring), and 
attaches itself to its smallest particles— no otherwise than as 
water, when sand is thrown into it, makes it heavier by moisten- 
iiig it, and adhering to its smallest grains.’* 1 imagine there are 
many persons who would have been startled ( effaroucMes) at the 
mere statement of this answer, had 1 given il in the outset, that 
will now receive it willingly, being, as I may say, tamed (ap^ 
pnvoisces ) and rendered tractable, by the evident truth of the 
preceding essays. For doubtless they whose minds were pre- 
occupied with the opinion that air is absolutely light, would 
have rushed to the encounter, exclaiming, Why do we not ex- 
tract heat from cold, white from black, light from darkness, if 
from air, a thing absolutely light, we can extract so much 
weight ? And they, who might have given credit to the weight 
of air, would have been unable to persuade themselves,, that it 
could ever increase the weight of substance balanced in itself. 

On this account I have been obliged to shew, that air is pos- 
sessed of weight j that it’ is proved by other ihvi^stigatibn than 
that of the balance; and that even by that'ihstrument> a portion 
previously altered and thickened, may make its weight mani-.. 
fest. This I have done as briefly as possible, wtdiout having 
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ayj. 

advanced any Adog not bean^g fully on tbe subject $ tocMfr 
up which, r in bteiy point, it only remains to give a succinct ac*^ 
co^llt and refiiiafcti^ of the opinions which othets have followed, 
br follow; and to si^Othe objeetions that mi^t be made to 


TtMdoHon^r,]^^ Ess 


my answer; 


Essay XVII. 

Ji is mt the disappearance of the celestial heat which ammateS 
- the heady or the death of the latter that increases its weight 
in- calcination. 

Of all, as far As I know, that have written on this question, 
Cardan is the first, who, in his fifth book, Be 5u6tiZttate*,say8, 
that lead, by conversion into ceruse, or by calcination, gams 
one-thirteenth part in weight, and gives this reason for it-^The 
lead dies, for the celestial heart, which was its soul, vanishes ; 
whose presence gives it life, and renders it light ; as its absence 
occasions its death, and makes it heavy. This he confirms 
by the example of animals, which become heavier after death, 
from the extinction of the celestial heat, the soul, (as he thinks), 
both of animals and all other mixed and compound bodies, 
This opinion is defective, to say no worse of it, in many re- 
spects. First, in attributing life to lead. Secondly, in sup« 
posing that the presence of^the celestial heat makes it light; 
and its absence heavy. Thirdly, because it assigns the same 
reason for the increased weight of lead by calcination, and of 
animals by death. There is nothing of the kind) For as to 
life, how can lead possess it, since it is a homogeneous body, 

^ N^te by M, Gobtt. 

** Nam plumbum edm iu eerussam vertitur, ac uritur, tertift decimA 
parte mi ponderis augetur. Hoc fit, quia cak>r tUe doelestis evaueacit ; 
naju certum est, adjici uifail, et tamen cresdt : chm igitur par ratio etiam 
in aiaimaltbufl vhleatur, que graviora morte flunt, quoniam exhaUmtu 
animft^ secum calor etiami ac quicqnid ab iilo est elatwratum evanescit : 
ifiauifestum iest corpora metallica, et lapides ipsos ettam virere.’* (lab. V. 

de SubtUiiate, lib. xXi. *Pari8iis, 1551, 
a|m obaorvetlf tliat a tile gains weight in burning. ^ 

VoL. XII. X 



liyffetfi^ of parut, Kjlljbonl Qrg^i i^.withoift auy 
vital e£^t or.action i If it move dovmwarde. so does ceruse, 
which’ is ooly,iits corpse; if it coothtg cp is 

renifc. • Then bow <MM|ld U .prewm 4bi«,li£rt «f>der sa million 
of forms, that it mg ho made to jassomA-and t» cMt.^i yet 
always continuing to be load i Qow, in the .fwitace (which 
WQuhii, be a mvcb greater twoediMPh- vbora i^ may be hs|>t in 
fuinon a day, a month, or a whole year? It must have a very 
tmiaotoas soul to undergo sp much without being dislodged ! 
Moreovpt, all the wor)d is agreed, that from death to life there 
is no return. Yet the ohemists assure us, if we moisten the 
cals of lead, and mix it with vfater in which sampbhe (salicot) 
baa been dissolvent iben,. having dried it, put it in a crucible 
with a amall vent, and heat strongly and quickly, that we shall 
reduce it to its original state. With regard to the celestial heat 
making bodies Jight, Scaliger* very properly objects that the 

* ** In lapide, JuquUy vita.-w.Quia ubi calor^ ibi anima. Ubi animai ibi 
vita. I^itur in lapide vita. Ostende tnibi tii in lapideiN^aloi'eni, et 
ostendam tibi calorem sine anitii&. Fortasse negabis hi igne calorcni ; 
aniinSt carers non negabis. Nam quod ais» nmnem actionem ab anlm& pro 
tenire, si verum est, dabb animam etiam ccrusas. Descendit eidm. Ergo 
per terras formaiDv quee est ibi terrfe auima, quft movetur. Sic eniin et 
sapis. et scribis. At ab, mortuam cerusam, quia facta est e plunibo, d quo 
calor ille ccelcstb exbalavit. Calorem huuc, inquam, osteiide nobis. Nam 
calory non nisi tactu cognosci potest. Ec^uidein lapidis contactu nunquain 
pilo factus sum calidior. Efieclioiiem, deces, nempc descensioncin. Nego 
libi fieri d calore. Si enim d calorc fieret descensio, d calore mm fieret, 
ascensio. Exemplum ver6 de cerusa ridiculuin* Cerusd, inquis, pi umbo 
gravior : quia Calor abiit cctlcslis ille Ergo cogluni habet levitaieni, et 
erit quintum corpus cum aliis uuivocuin. Naniqoe vivenlia, O I gubtilis- 
siinc Pbilohopboriim, non propter animam levia suiit, sed propter calorem 
elementarem. Alioqui omnia tua entia cssent levia. Quippe vivunt om- 
nia. Vivunt autem propter fonnam. Forma ilia anima, antma lUa calor. 
Calor ille autoe levHatis. Jjqvia igittir omnia, quia toatoKUa forma domt- 
natur ; at ccelesUa potiocay atquq effioaciora. Tactu autem percipimps 
calorem elcmentaiem. Qnem in pbunbo qul sentb tactity aentiat ettam in 
igne frigus. At plumbum absumptb partibus aereb gravius fit. Qud de 
causd later quoqne roetus criido gravior. At contra, arundo combusta 
levior fit. Vere tamen ilia, q|que sine controversid viVeb At cjus abiit 
anima j ita de alns arberibus dicendum. Igitur auiiua neque gravby ue* 



^^hea^edsj, wUcb;^ abdutid in Ati heat, i» beings the abutee'hf It, 
fnmt t^hi (feM Ug^)^ and Consequently tihivocal (Umi^lfe) 
with tl|M^,iaih«r hodteiTy is absurd.: Neither eah the ^kfss 

of this heatnwder ^tiiesi 4iea«y, if&r 1 have alrtedy proved that 
nothing increases ia weighl but by the addition of matter, or 
by diminudoti of t^ume; but here^ there is nothing of the 
kind ; aso that the disappearance ^nbe lleai^ cenilot add any 
ihing, and as to its bulk, it is visibly enlarged ; thC cOm*t>act 
and solid sobslaiiee of the* lead being reduced 
to so many small parcels^ that Aeir number is almost itifinife. 
Plants’ too ought to become heavy by death, the celestial heat 
being expelled : but the contrary is evident to all. As to the 
increased weight of animhls .by death, the true cause, far rb- 
mote from that which increases the vreight of lead wheti ccd- 
ctned, is this : in the living animal its natural heat subtilizes, 
dilates^ and augtnents the dimensions of the humours^ the flesh, 
and every thing in it capable of dilatation — but losing this heat 
by death, th<|^whole on this becoming cold, contracts and di- 
minishes, whence the increase of weight, as I have often said 
already. What is there like this in lead ? Thus the opinion of 
Cardan appears so frivolous, that 1 am grieved that a great 
man, and one who is justly esteemed by all the world, should 
have lately declared to me that he inclines towards it. 

* 

que levU i neque cceluoi ipsum. Id quod & seciindo de animS, primo ct 
sccuiido de ccelo colligi potest. Ideo cerusa friabilis, amisso pingui a&eo. 
Tunf quaero de le plumbum quomodo vivum sit. Namque est excoctum 
igui, sicuti cerusa acefafexcocta est Ignis autem destruit: ut passim, 
quiritaris, apnd te vixerit in fodinS, in apothecis, iii fornacibus interemp- 
turn nequit vivere. Alioquin ab igne nostro ccelestis ille tuus esset gVne- 
ratus/' (Exercit. ci. cap. 18.) And further on, be says, ** Plumbum 
quoque aiunt augesqere. Calcem in fornace tectft vidimus adeb turgescere, 
ut tigua atque tegul^^sastoUeret.*’ 

Jul. CiBs."8lcaligeri, dfe ' j’VraobfiiSrtl^ 1598. 

^ ^ , ■ 'i » 4 > -'I I ' > ' 

[Td be cohflkiif d.J " ’ 



Ann:. XIl* Proceedu^s (ff the Royal Society • 

Tbl ilbeetiiiga of the Royal Society were reau&Mri on^Thtirtr 
day the 8th df Nov^ember) after the long vacaiiOo. Attthis aM 
the succeeding meeting the CrooTMn Lecture was read by Sit 
E^rard Home : it contained an account of the meaJuB b>y which 
the ej^e adjusts itself to the distinqt vision of near and remote 
objects. 

Thursday^ Nov* 212. The Bakerian Lecture by Captain 
Edwhrd Sabine, was read ; it contained an account of experi- 
ments to detetmine the dip of the magnetic' needle in London 
in August 1821, with ^remarks on the instruments usually 
employed in such determinations. 

Friday^ Nov* 30, being St. Andrew's day, the Society held 
their anniversary meeting. At this meeting the President 
announced the allotment of two of Sir Godfrey Copley's prue 
medals to J. F. W. Herschel, Esq. and Captain Edward Sabine, 
in a very appropriate and impressive discours^ of which the 
following is an outline. 

The progress of discovery, said Sir Humphry, even when 
belonging to past times or distant countries, is always an 
agreeable subject of contemplation to philosophical men, but 
the pleasure derived from it is much higher when it arises 
from the exertion ’of the talents of our own countrymen, when 
it has originated in our own body, and when there is' the power 
not only of acknowledging and rejoicing at it, but likewise of 
distinguishing the persons to whom it is owing, by a permanent 
mark of respect; he, therefore, had much satisfaction in announc- 
ing the decision of the Council of the Society, upon the present 
occasion. The President then took a review of the labours of 
Mr. Herschel, and more particularly of those which were con- 
sidered as entitling him to the present mark of distinctipn. 
He said, there was no branch of science more calculated to 
awaken our admiration than that which Mr. Herschel had so 
successfully cultivated: the sublime or traascendential geo^ 
metry not only demon^rated the powers and resources of 
humrin intellect, but also the wisdom and beauty of the laws 



Proi^edings i^ thj^Ri^alSaciqf^. 301 

WhicVgorem tte universe. It is, perhaps, said this President, 
the highest ‘tiriamph of human mtelligehce* dmt proceeding 
(he coheidecation of mere ^unities; or points, alines, and 
smaces; it Shoulduhy gradual generfdizations^ s.nbstitutions, and 
abstractions, be able to arrive not only, at the knowledge, of all 
possible conditions of number and.qijMmtity^^but likewise of 
and motion; and byemplojaug its own pure into, Uec(ti(dcf nations, 
in many cases anticipate the results of observation and ,e^pe*.. 
r*»ment, and determine the movements not only of the bodies 
which form permanent parts of our system,^ but Ukew^o, pf 
thO^ which seem only occasionally to visit it and wliich 
belong as it were to the immensity of space. 

Sir Humphry then paid an eloquent tribute, of applause to 
the zeal and success with which Mr. Herschel had pursued 
these inquiries, and proceeded to enumerate his mathematical 
communications to the Royal Society, printed in their Trans- 
actions. He should not, he said, attempt an analysis of these 
papers, for the required profound study ; they were especially 
distinguished by the simplicity of the processes, by perspicuity 
of arrangement, and by the absence of all metaphysical 
abstractions, and they proved in the author an intimate ao. 
quaintance with the works of the great masters of analysis ; 
he had not, however, limited himself to formulse, but had a 
higher claim upon the approbation of the Society in their appli* 
cation ; for, though as a mere exercise, the higher mathematics 
strengthen the reasoning faculties and afford intellectual 
pleasure, yet it is in enabling us to solve the physical pheno- 
mena of the universe that they have their grandest end and 
use; in these respects, said Sir Humphry, they, are really 
power, and they may be compared to that power which we 
witness in the vapour of water, which passing into the free 
atmosphere, exhibits only a strobing 8pect^e» but which ap- 
plied in the steam-engine, becomes the moving principle of 
the most useful and extensive lUf^chinery^ and the source of 
the most impmrtaiit arts of life. 

Sir Humphry then adverted .more particularly to Mr. Hers 
cheFs investigaiiens connected with Che polarization of light | 
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and optica of Wb paper on the 

. al^aratipn. of,4i^poun4 leiwes and olgect-glaasea} .and havtnj^ 

, s|f^^4utOJ^C^Society the. leading features of die$e coiAmu^-* 
cations, said that ha felt convinced they could uQt but approve 

the ^ccision of their -Council upon die grp^nda he-had 
^piifeady nientioned,'aiid should therefoce not atteippt fUrther to 
expatiate upon the diligence and merits of their author/ 

In addressing Mr. Herschel personsdiy , Sir Humphry alluded 
to several, aulgects of inquiry which he recommended to Mi*. 
Hersohers ^attenrion ^he trusted tliat he would contini^e to 
devote himself to philosophical pursuits, and that he would 
receive the meda) not merely .as a mark of respect for acquire- 
ments already in,a4.e», hot as a pledge of future exertions in the 
cause of science, and of the Royal Society. ** Believe me,’’ he 
added, you can communicate your labours to no public body 
by whom they will be better received, or through whose records 
they will be more honourably transmitted to the scientific 
world* And these pursuits, you will find no^ only glorious, 
but dignified, useful, and gratifying in every period ‘ of life ; 
this, indeed, you must know best in the example of your 
illustrious father, who, full of years and of honours, must view 
your exertions with infinite pleasure, and who, in the hopes 
that his own unperishable name will be permanently connected 
in the annals of science with yours, must look forward to a 
double immortality.” 

The President then spoke of the researches of Captain 
Edward Sabine; he eulogized his industry and perseverance 
in conducting his inquiries in the Arctic Expedition, and his 
forri^de and patience in enduring the hardships and privations 
to which he was then exposed : his experiments he said, were 
principally conducted 90 the ice of the polar sea, where the 
vessel was for severaf.inoDths froxcai up; during a considerable 
portion of the time, )ie was in darkness, or only guided by a very 
doulHfuy Witegbt, the of thu^^^inclement spot, 

prob^h^y us, cold;aa a^y,helonging to the noHhertt hemisphere, 
such, that the »pcial horizon of mercury became froxen 
an observation ; yet Captain Sabine^s. inquiries seem to 



hav/ikiifia conilQi^ted wlth%s imch oat^ lidi jirtffisibh as if lie 
had beeti posaesa^id of the eonveiii^i6L«tt hud loi^uHhs bf a Rh;^l 
^bshmtory, ahd the advantages and tepose 6f the happiest 
climate and siti^tiott. " ' ’ 

Shr Mutnphry then^'^entbred ihto some hlstbribal details 
respecting the reieaiches coanhbVed with* the Ico]^ of tlie 
seconds’ pendutttm in different latitudes, and itf appTfcation to 
' determine the dgUre of the earth. The true inve$ti^ati6h of 
the properties of the pendnlum^s an universal standard of 
' measilte was owihg he said to the zeal and enlightened views 
of Mr.' ‘Daises Gilbert, ' who had directed all the scientific 
talents and resources of the country to the object, by making it 
a question of national importance in parliament; the fortunate 
result had been the invariable pendulum contrived with such a 
happy spirit of invention, and examined with such unceasing 
activity and minute accuracy, by Captain Kater. 

‘‘ Captain Sabine did not accompany the Arctic expedition 
now absent, because,” said the President, he conceived that 
he had effected all that be was capable of performing with the 
pendulum in northern latitudes, which was the great object of his 
researches in the two former voyages; but his scientific ardour had 
induced him to endeavour to complete his investigations, even 
to the Line ; and having braved the long night and perpetual 
winter of the Polar Regions, he was now gone with the same 
laudable object to expose himself to the burning sun and con* 
slant summer of the Equator.” * 

In Captain Sabine’s absence, the President delivered the 
medal to his brother. ** In informing him,” said Sir Humphry, 
of what has taken place this day, you will, I trust, state to 
him our deep Sense of his merits; his knowledge of this eV 
pression of out opinion may, perhaps, animate him during' the 
difficult enterprise he has undett^n, for hb hhs altesidy sii6wn 
how highly values the praise of the Royal Society, whulh, 
with the 'good<‘b\>ihion of his country ohen, has been 'Hitherto 
th& only steward of his labours^ Assure him Ifow strongly wc 
feel his disinterestedness and genuine love of science, and that 
our eHeitt wishes are expressed for his safe returh, and fbr the 



iiiCcesBfttJ accomplifihment ©f thie olgeete of Kis^voyagei 
will ©nsure to him aidditional claims upon the gratitude of all " 
loveta of science.” 

Th6 Society then proceeded to the election of a Council 
and Officers for the year ensuing. On examining the' listSi the 
foUaufihg was found to be the state , of the eleetionc ^ 


Iv Members of the»Old Council to cotttin^ef>r the ensuing Yean 

ffir H, Davy, iBart. ^ 

WUliam Thomas Brandei Esq. 

Samuel Goodenough, Lord Bishop of Carlisle# 

Taylor Combe, Esq. 

Davies Gilbert, Esq. 

Charles Hatchett, Esq. 

J. F. W. Herscbel, Esq. 

Sir Everard Home, Bart. 

John Pond, Esq. 

William Hyde Wollaston, M.D. 

Thomas Young, M.D. 

V' 

2. Members of the Society chosen into the CounciL 

George, Earl of Aberdeen. 

Matthew Baillie, M.D. 

John Barrow, Esq. 

B. C. Brodie, Esq. 

William Hamilton, Esq. 

James Ivory, Esq. 

Hcniy Marquis of Lausdowne. 

Aleaandar Marcet, M.D. 

Thomoa Murdoch) Esq. 

Sir Robert Seppings, Knt. 


3. Officers for the Year ensuing. 

President, Sir Humphry Davy, Bart. 
Treasurer, Davies Gilbert, Esq. 

{ William Thonias Braude, Esq. 
^Taylor Combe, Esq. 


Secretaries,^ 


Thui^stk^, J}e6] 6,~iA^paper was communica^d by the. So- 
ciety for the Imfirovement of Animal Chemistry, entitled, On 
some Alvtne Ctmeretions found'^ffi the Colbmof a young Man, 
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ia^Xaflcasi^rei death*” By John Geoi;ge Children, £eq«^ ^ 
F.R,S. , 

Thursday^ Dec, 13. — A paper was read, On the Con- 
centrip adjustment of a triple Object Glass ” By W. H. Wol- 
laston, M.D^ and V.P.R.S. . 

On the same evening acommunics^ipA waa also read, entitled. 
On a new species of Rhinoceros, found in the interior of 
Africa ; the skull of which bears a close resemblance to illat 
found in a fossil state in Siberia, and other Countries : by Sir 
Everard Home, Bt., V.P.R^S." 

Thursday y Dec; 20.— <A paper wks read on the Electrical 
Phenomena exhibited in vacuo, by Sir H. Davy, Bart., P.R.S. 

The Society then adjourned over the Christmas Vacation, to 
meet again on Thursday, the 10th of January, 1822. 


Art, XIIL Jccount of the Progress of Foreign Science. 

The daily increasing intercourse between this country and 
foreign nations, has enabled us to extend and systematize this 
valuable department of a scientific JourpaL In future, the 
account of foreign science will be presented in the following 
order : 

I. Chemical Science. 1. Principles of combination. 
2. Repulsive power or caloric. 3. Simple bodies. 4. Inor- 
ganic compounds ; acids, bases, salts, tfc, 5. Organic com- 
pounds, vegetable and animal. 6. Analysis and chemical 
apparatus. 

II. Applications of Chemistry, to Medicine and the 
Arts ; Agriculture, Bleaching, Dyeing, ^c. 

III. Physics ; Optics, Electricity, Magnetism, Acoustics, ^c. 

IV. Mechanics. 1. Statics, Dynamics. 2. Hydrostatics 
and Hydrodynamics. 3. ^rostatics and Pneumatics. 

V. Natural Bistort ; Zopjpgy, Botany, Mineralogy, Geo- 
logy, Meteorology. 

VI. .^coNOMics ; or miscellaneona applications ofScience^to 

the oriiipajry uses of life. „ , , ^ 

d<|sficiendes above . depaxtmeip^ ^hich 
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may exUt ia ona 'Number, m shall endcatonr ’to' sup^y 'th 
another. ' 

I. Chtmcol Sdenee, 

1. Pi|.iNciPt<Ke ov CoMBiKATioN. It gi»ea ua pleasure 
to ohserve, that the accumulation of new facta in y favour 
of the diloridic theory first promulgated ^ by Sir Humphry 
Davy, has at length forced something like an aseent to 
its truth, from the ablest and most obstinate pt^tisan of the 
French oaymuriatic hypothesis, Professor Berzelius, after 
w^ing a war of obscure and ineffectual woids, like Piiestley 
with PhWiston, against the English system, says, in his late 
paper on.th& Sulpho-cyanides : What 1 have^ just, stated, both 
pn>d^;Py,aiddeit m my preceding mernoiry^and^fan the sulpho- 
cyanides in the present, proves that the phenomena relative to 
these substances^ jCan admit of ^lanatim' onltfy on a theory 
quite analogous ,to, that which in these lato times has been 
adopted fo^. the rauTiates, in considering oxymuriatic gas, as a 
simple body-chldrinc. This theory becomes more general and 
at the same time more interesting, by extending it to all the 
acids combined with water (hydrates), as well as to all the 
salts, in die manner proposed by M. Dulong, by considering 
the acids and the salts, as compounds of hydrogen and of metals 
combined with the radical of the acid, and the oxygen both of 
the acid and of the base, together forming one body.’’ Tlie 
decompositions and the recompositions of water, which I have 
conjjointly with* other chemists, regarded as a great obiection. 
a^inst the new theory of the nature of muriatic acid, take 
place with the sulpho-cyanides in a manner which leaves no 
doub^of their reality ; and, we may add that the cyanides, and 
especially the sulphO’Cyanides, have a perfect analogy .with 
the salts formed by oxidized bases, and oxygenated acids ; that 
is to say, formed by a combustible radical and oxygen*,” 
This Palinodia would . have been better without the errors 
tacked, to it. The above view of the constitution of acids 
and saltjB was given loug ago by Sir H. Davy, as may be seen 
in his l^er, ** On the analogies between the. undecompounded 
subst^p^es, aiid on the coustitution of acids,” published in the 
fir^t yqbwq.of .this Jouri^t, Thus ; it is a simple, statement 

of facts to MqvP wlric acid is a oompound, of two 

pjCopQrtion8.^pf hydrog^< one Qf.gzojte, and six.. of oxygen; 
aQa,.mt,J.^bew0d long ago the only difference between nitre 
and hyperpxymur|ate of potaslv is, &sX one cei»tmt>siva pro{lor- 
tion of azote# tb.e other a proportion of ebio^me^ p. 287. 
.And, wrth;*regard io , these, decompositions and reeomposittons, 
tUpy arc^metq pohjured up. by himself and tl^late Dr. 

J^Ujrray. ^phl€gmft4ieIedgee,oxy|^ii from potash, aodarlime, 4-c*, 

* Auualcs ide Chiin. et de P1iyaique> Tome XVf, p|>. 35, 36, et 37. 
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Stkim, 

a^swe knoW»bf^;ft]»<iubHable rieasoa is 

there lb fkecy ar to assert, that on putting any of these ehto- 
rides into water, the osLygen of the latter; displaces the chlorine, 
which goes to the libera^d hydrogen lib form muriatic acid? 
In faet^ thb" vmteir quietly combines with a chloride as it does 
with aw pxfde^ s6 that the ghost is entirely pf their own raising, 
and' they may lay it at their leisure. If heat be applied, indeed* 
then a decoihpoaitibn may be induced under new cireiimstahcel, 
as* happens "With some peculiar chlorides. ^ ' 

The jealousy of English predominance In Europeawiafikirs, 
which waS' somewhat natural, and perhaps cxcusablji^ 
military and political, point of view during the late war, is quiih 
absurd and ludicrous, as now displayed by many edibent 
continental idiemlsts with regard to the theory of che- 
mical equivalents, or the English atomic theory. Berzelius 
and many other philosophers, whom we could name, still con- 
tinue to refer all their analyses of oxides and salts to a sup- 
posed principle, that the oxygen in the oxides is a sub-mul- 
ti pie, by a whole number, of the oxygen in the acids. Now, 
this shews a very limited and imperfect comprehension of the 
general laws of equivalent combination, as taught by Mr. 
Dalton, and as represented on Dr. Wollaston’^s scale. In fact, 
that supposed principle of Berzelius, is merely a partial add 
accidental corollary of the great system of chemical proportionji. 
'Hius, as carbonic acid contains two atoms or proportions of 
oxygen, its combinations with protoxides will give the ratio of 
oxygen in it, to that in them, of two to one; but With dbht- 
oxides, the ratio of equal quantities. Again, as sulphuric Ueid 
contains 3 atoms or proportions of oxygen ; its combinatlbns 
with protoxides will furnis^h the ratio of oxygen in it, to that 
in these bases, of three to one ; but with deutoxides, the ratio 
of 3 to 2, or 1;| to 1. And, as nitric acid contains 5 atoms 
or proportions of oxygen, its combinations with protoxides 
will give the ratio of oxygen in it, to that in these bases, pf 5 
to 1 ; but with deutoxides, the ratio of 5 to 2; ov' to 1 ; oir 
that of 1 to 0.4. Hence this partial conception and imperfect 
representation of the theory of equivalents, leads td yei^ con- 
fused and perplexing results,, which we altogedier avoid, 'by 
tracing up the ratio for every simple or eompbund 'b6dy> 
directly to its plttce in the general scale of proportioas. 

We shall give an example or two firom a very recent and 
otherwise very vuluaiile paper of Berzelius, •* 6il the Compositibh 
or< several inorganic combinarions, which serve as the base 
of calculations, relative to the theory of cfaemi<^l proportions 

Buctobtr found bv 'a series of very exact experiments^ that 
the sti^pWet of molybdenum contains 60 parts of metal to 40 
of sulphur ; and* that these 60 parts of metal Ubsolb 30 ports 

♦ Annalcs de Cbitn. ct de Physique, Tome XVII, p. 6, et seq. 
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rn^y^emmiJ^ip. beiii^^ft tl^.5u4>ht|jr,?ai^^ 

tbe.ac^«^,r^4aiijfttogous to tbai^^hich yro have f(ma4» % 
acid of ara^ic; that|a to say, 

of jsiQlipb^um Js pxoportioxial to a degree of oaiilatioa ipferior 
t^^f, Now* this proposjldon jia tme no doubt, 

but much mystified in the enunciation ..The a^phur^t of 
B^olypdeiHim" is evidently a coinpound ofonoaion ipetal + 
atonie eulphur ; „bi is a bisulphuret : and th^ f^^id -ie like all the 
welbmarked metal acidsf , a compound of erne atom metal + 3 
atone o;tygem Hence the ratio of 4, (^2 x 2)~to 3 j^s foundv 
by Bi^c^lz. ; 

'J^en grammes of nitrate of lead, equivalent to 6.731 oxide of 
lead, yielded of molybdate 11.068 grammes, according to Ber- 
zelius. He then proceeds : By a very simple calculation we 
find that the molybdate of lead , is composed of— 

Molybdicacid . " 39.185 100.0 

Oxide of lead . 60.815 . 155.2 


Now, 155.2 parts of oxide contain 1 1.129 parts of oxygen, which^ 
are a submultiple of 50 (the quantity of oxygen absorbed by 
100 of molybdenum, in the experiments of Bucholz,) by 3 ; for 
11.129x3—33.387. It follows thence that, in tlie neutral 
molybdates, the acid contains three times as much oxygen as 
the base. It is then composed of— 

Mplybdenum . 6G.613 . 100.00 

Oxygen . 33.387 . 50.12 

Now, this marvellous prolixity -and obscurity of induction, 
might have been all saved, by referring molybdenum dire^stly to 
its place in that general scale of equivalents of which oxygen is 
the radiXf or modulus. He would also have avoided the un- 
warranted position with which the quotation concludes, of the 
acid containing three times as much oxygen as the base ; for 
molybdic acid forms an insoluble precipitate with some of the 
deutoxide salts of copper, which compound consists, in all pro- 
bability, of an atom of acid to an fitom of base f ' and therefore 
the former YfiW contain a quantity of oxygen, to latter in the 
ratio of 3 to 2, and not, as he^says, of 3 to 1. Again, when 
treating in the same paper of the composition and the cap^ity of 
saturation of chromic acid, Berzelius says, It thence follows 
that the qbromate.of lead, pught to he composed of— . 

Ofaromicacid 31.8A3 , ... lOO.dOQ. ,, j » 

6»daoflead . . . 68.147 , ^21^^ 


* Titos, as to the adds of Chromium, Axwtoe,.Tmigsten, 

cqpsist each of one atom m^tal ^ atoms oxygen. Setejoic add has two 
atdms, but its ba^ can hiirdry be called a irotal/- Anfimonic acid has 
ahh j»obably two ; but it resembles an oxide mote than an acid. 
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Ndw, ‘the ^^,9S4 'parts of bxBefdf l^i.34 

oxjg^k, TPhis ntt'ihfer, then, expii^ses thb capadii^ of isatiii^' 
tion bf the'cKi'oiriic acid.*' That b ’to aay^i thatarei^ht of every 
base MrMch 100 parts 6f chromic acid Aeo^ltze, ixitfst jconfaih 
15.34 parts of oxy^V" Again) frbta thb ^ompo$iti&h' of Si- 
berlah' chromate oflead/he thiTs argues : *Mlie loss in this ex- 
periment can bb nothing but oMgen’; so that 24.25 parA of 

f rebn oxide 6f chromium will afford, with 7.37 partif of oxygen^ 
1.52 parts of chromic add. Now, die oxygen contained in 
the 68.38 parts of oxide of lead is 4.9, which, mdltiplied by 
f gives a product of 7.35 ; that is to say, chromic acid, when 
it is reduced to the state of green oxide, loses a quantity of 
oxygen, equivalent to 1} times its capacity of saturation.** “ThO 
analysis” (of chromate of barytes) has then given — 

Barytes . 59.68 

Oxide of chromium » 30.43 
Loss . 9.69 


These 59.88 parts of barytes contain 6.26 parts of oxygen, and 
6.26x H==i9.39. The result of this analysis accords, there- 
fore, with that of the preceding experiment (on the Siberian 
chromate.) The small difference (^0.3,) can be ascribed only 
to an error of observation, inseparable from this mode of opC'^ 
rating.*' 

Now, we must confess that, though the experiments were 
judicious and accurate, and though the reasoning be ultimately 
not untrue, yet it is presented in so involved a manner as to 
create very superfluous confusion to the reader. Instead of 
hanging his results upon a little peg of a corollary to the sys- 
tein^of equivalents, why does he not assign them their due po- 
sition in the general fabric, so that we could at once see their 
relation to everv other chemical body, on the comprehensive 

E lan of Richter f' Pirect experiments shew that chromic acid 
as the equivalent weight of 6.5 on the oxygen scale (or 6.54 
by the above synthesis of the chromate of lead ;) and that it 
cont^ns 3 atoms of oxygen to one of metal, while its green 
oxide seems to consist, by the preceding experiments^ of 3 atoms 
of oxygen to 2 of metal. On this point we shall say a word or 
tvfo in its place ; our sole 'object here being the general prin* 
ciples of coinbiqa6on. 


M. A. le Ilogef *et :A. Dumas,Pharihaciets, hWc SuUected 
a number of bMies to a' nice hydrostatic process, in order to 
determine their specific mvity Very exactly, atrd thence deduce 
a genersd atomic law. ^ They employed both alcohol and oil of 
turpentine ftr the liquids of immersion. They justly observe 
that M. Haai^nfmtz, oy employing mercury as the hydrostatic 
Iii|uld in the examination of sahs, fell into gross errors, such as 
that caustic lime and calcined alum were lighter than water. 



Tlite aboV© eiBpwitai^ 

gma.tba^b^.coiwideriag m qf^ctienfli obtained’ by"Jdmdifi|f 
th0,Wlg^ta£obthe atoms by the reopfectiye specific '^yitiea rf 
j^bci#Ni> ,ibe^ find Ae mumes of the rtoma to fbm a 'series, 
libi^b ^fiorvadeis^ the greater fiumber of si|i)Lple substahcei^*^ AU^ 
we conceive this aeriee to bo a laatter of illesion/^^t as 
^e^drostatic experiments seem to have been exeq|it^ with 
WpfWeshallinserttheiffirsttableofresnlts*'^- 






Wftlgtitnfeia 
At » M . 


, I>®«*ity ra- 
duced tQ the 
VaMuMaml 
k ‘ 3 ». a » Fkk . 


ill 

>ei 


life # llA-435^ 

'SllKa . ; . . / . . . . 500.4SI 

'Bbracic abid • \ ^ . 260.65 

Arsenious acid 1240.77 

Protoxide of copper . . , « 891.39 

Okid^ of bismuth .... 1973.8 

Oxide of lead • . . . . . 2789*0 

Peroxide of mercury ... 2731.6 
Caukiclime ...... 712.06 

Carbonate of lime .... 1262.72 

Solid carbonic acid in the car - ) 
bonateonime . . . . .} 

Anhydrous sulph. lime . . . 

Solid sulph. acid in sulphate'll 
of linie ...... .j 

Crystallized sulph. of lime 
Alumina . . ' . ... 

Nejphelinej silicate of alumine 
Water i.o cryst. sulph. lime 
Sulphur » : • • ; . . . 


1714.38 


0.950 

2.650 

1.830 

3.698 

5.749 

8.449 

8.010 

11.29 

3.08 

2.717 


2.960 


12164.12 

642.32 

1238,75 


2.322 

4.200 

3.270 


2 . 0$6 


117 

225 

220 

835 

155 

233 

347 

240 

231 

464 

116 

579 

174 


932 
152 

378 jSil 
88 




116 

232 

232 

348 

155 

232 

348 

232 

232 

464 

116 

,6’80 

174 

928 

154 

386 

88 


In the breCeding table^ the common divisor employed by 
these ^ntieineh* is 116c: their volume of the atom of ice. 
Iheir atomic waists afe ’mostly taken from Bar^^lius. They 
seem perfectly unacquainted witti Dr. ProuPs happy generaliza* 
tidn; which renders |t ibore than probc^e that the weight of 
ajl the.atolhs are niull^^ of the afpnuc , weight of feydyogen, 
by a whole nu||nber., Indeed, we bays little reeled to be sur- 
prised at this igpowicein these gentk»na% .w^ 


* pur cxperiai^tiW on thf : of }CQj|ive«heiitti|iber 0.9133; It was. 

ben in oil of turpentiuG«^at SS^Fabt ^ 








thai inoftt.disting^Uhed chemiau wtb« 
C|qntineD|;^ tn Ibe seqiiel oC th^r late, elaborate memoir ou Ae 
specific ^avity . of sonm ekstm fluids f , speak* of .Br. Prout*# 
speculati^s in (he following words >-*VBefoce condnding we 
shall observe, ..tbat jibe new deter minatioasr Fkicli* we now 
present, littlq from tboe^ which are .to be found in an 
eponymous memoir,^ ^ pdnted in the Amok ofPkibsqph^ 
fqrr,,Noy^ber 181^, and February 1816. But. the English 
author h& made no aaperiments, and the hypotheses, . which be 
employed to correct his adopted numbers, being absolutely 
gratuitous .or. false, bis results, could not inspsre any confix, 
dence/’ This we consider as a harsh and unjustifiame critt-^ 
cism. Csn any thing be a better proof, that the hypotheses; 
were not gratuitous and not false, than Aat after the progre$-< 
sive investigations of five Years, two French chemists, by a^; 
plying the (nost refin^ hhd rigid methods of experiment, should^ 
aitive at precisely the saine results, which the English author i 
had theoretically deduced i 

IL CAtoaic. — ^The principal paper on this subject, which' 
has recently appeared on the Continent, is that of M. Navier, 
Professor of Practical Mechanics in the Ecok des Fonts 

of Paris; and ii is entitled, “ Note on the Mechani-v 
cal Action of Combustibles f.*’ Several writers have endear 
voured to establish a comparison between the mechanical ac^ * 
tioDs, capable of being produced by the same weight of a com- 
bustible, employed to vaporize water, and to heat atmosphe- 
rical air. It has been advanced, that the latter process, mak- 
ing allowance for the variable causes of lols which occur in 
machines, might be more advantageous than the former. Se- ' 
veral artists have endeavoured to construct machines on this 
principle 

In the calculations presented on this question, there exists a 
cause of error, which has been remarked by M. M. Clement 
and Desormes, in a memoir presented to the Academy of . 
Sciences, in but not yet printed. The authors of those 
calculations had not taken into account, the quantity of heat 
which the aiv Absorbs, when it dilates, without changing its 
temperature. Mr. Navier takes for his unity of heat the 
quantity necessa^ to rafse by .1®,C., the temperature pf a ki- 
logramme (about 24 pounjis avoirdupois) of water in the liquid 
state ; this^ltj™ styleka'dsbiri^ b/ The number of dbj 
fjrees ef h^dt 'to ralsh Iby 1®, pie temperatute of ,1 

f i&idf, torn. xvii. p. 357,. 

i By far the mo^^^ioS^alous of th'ese is the hestccl ai^edgine, for whioli 
a patent was, a few years back, grated to the Rev, Mr. Sterling, of 
Kilmarnock. Of this we sbaU give a short account in a future N umber. 
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kilogramjqne cf of whiob tbe x(Aamt^ which wwt ^ tte 
temperature OTO., under the atmospheric pressure. 0"76t5= 
{29.Q^ EngUeh^ inches), has Iwome 0, he represent|.*by the 

fofli^s^ihg fpnnuia : — ^ ^ 



By means of these results^ he seeks to establish 1 relation 
between the quantity of action (power) which it is possible to 
obtain^ in heating and dilating the air» and the quantity of 
heat which is consumed. When the volume of the atmospheric 
air is th.us made to vary, the quantities of heat, which it ab- 
sorbs or disengages, are proportional to the variation of the 
specific heat. So that, calling C the primitive specific heat, 
cthe specific heat after the change of volume, we have for the 

quantity absorbed ; a, (c — C), o being a constant co-^ffi- 

Cient, whose value in round numbers may be stated at 1200®, 
After a train of algebraic formulee which we cannot here insert, 
he concludes, that in expending a degree of heat to warm the 
air, we cannot obtain a quantity of action which surpasses the 
elevation of a weight of 33 kilogrammes (72.8 libs.) to 
the. height of one metre; considering always 500® C. {= 
932® as the highest temperature to which it can be car- 
ried* In treating of the comparative powers of beat, when 
employed in the vapour of water, he endeavours to shew, that 
there IS an advantage in producing the vapour at the highest 
possible tem^rature. Supposing the vapour produced under 
the pressure of 5 atmospheres; that is, let H (toe elastic force 
of the vapour) = (149.6 E inches), and V (corresponding 

temperature = 165® C. or 329 P The value in this case 
most suitable to V' ('temperature of the condensed water), as 
may be found by calculation, would be less than 10® C»(50® F.) 
which has been adopted for the exterior temperature v. Sup- 
'pose, however, that T' =2 10® C. and of consequence H' (the 
elastic force of vapour corresponding toiV' or 10® C.) c= 0®.0095. 
our formula will then give for toe maximum of the quantity 
of action which it is possible to obtain, 

123300 n kilogrammes x metres; and for the minimum 
of toe corresponding expen^ture of heat ; 685 degrees. 

The ratio of these two numbers being 180, we see that by expend- 
ing a degree of heat to produce aqueous vapour, tlie limit of 
the quantity of action which it is possible to obtain, is the ele- 
vation to one metre in height, of a weigl^ of 480 Idlogrammes 

^ TbU temperature seems to be calculated, from' some erroneous fur- 
mala of the force of steam. The temperature corresponding to five atUio* 
spheres, by pr. Ure's experiments^ls only 305 F., or i51.6C. 
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^ supposing the i 
•der the pressure of fivfe atmospheres *. 

' From tiiese results the theoretic limits of the ^lihutities of 
uctiou which it is possible to obtain in heating air, or water, 
are nearly to each other in the proportion of 33 to IsO ; or of 
1 to 5^. The difference is so considerable, that, notwithstand- 
ing the uncertainty which may exist in some of the preceding 
numerical values, the preference due to steam appears to be, in 
no respect, doubtful. 

But steam engines present always a very considerable ahate^ 
ment under the theoretic maximvm of effect, now computed. 

¥*, a 1_ _ I i : ’ ^ ^ 



•equal to 28800 k. x m. Admitting that a kilogranime w 
charcoal consumed in the calorimeter gives 7000® of heat, we 
see that we obtain, for one degree of heat, only a quantity pf 

action £= 28800 i -i . u* i • is. 

— — — = 16.5 kilog. X met.; which is very far 

^•O X 7000 


from the limit 180 k x m. found above. It would be im- 
portant to investigate and to appreciate exactly the causes' of 
this considerable loss. We hope to see many of these import- 
ant problems, referred to by M. Navier, treated in a clear and 
conclusive manner, in M. Clement’s new Treatise, Tlieoretical 
and Practical, on Heat, and its applications to the Arts. 

Wc are indebted to M. Navier, also, for an ingenious me- 
moir, in the same number of the Annalvs, on the variation of 
temperatures, which accompanies the changes in the volume of 
gases. His reasoning is founded on the experiments of M. M. 
Clement and Desormes, Delaroche, and Berard. From his for- 
mulae it appears, that on reducing the volume of air to so 
that tlie pressure becomes 149.6 E inches, vve can obtain an ele- 
vation of tempetaturc of about 237® C. (426.6 F.) 

It further appears, from his mode of research, that the rise 
of temperature obtained by the condensation of atmospheric air, 
is susceptible of a limit, somewhat confined. The formula gives 
360® C. as the maximum effect. As to the cold producible by 
the dilatation of air, the formula does not assign it any limit. 


M. Flaugergues, the astronomer, has made, at the Observa- 
tory of Vivmrs, a series of nice observations on the heat pro- 
duced by. the ,sun's rays, during the eclipse of this luminary, 


* I1ic formula^ for the maxintum is, 
n 


'•■-r 

0.76. 


1 + 0.00375 V , H ^ . 

Sisa Tm— Iv ' “ = ***'= 

'wei|bt of the metre cube of mMvury. The oiber formulary is 

‘ ‘ nrssoo + V — V'). 

Vot. XII. Y 
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Progjress 

ibc 7th of Septf^ber, 1 820 *, ^ epfployed , 

. ifhe &er^fl(p deScribe4 in' the Jmrml <ie 
IkxxVii. ^ 5^)? fie concludes from his qbseiYati'ons»^pi£,lt]^e l§x- 
‘ are equal to those calqulatei^^ on ^e fiy]^ 

thesis/ tbat^ the effect of the sun-beaiQS is prb|^icm|fc} to the 
extent of surface of the portion of the disc of unco- 

vered ; and of consequence that this hjrpothesis is the true 
one. Whence we may infer^ that the disc of the sun is ^hally 
fummous over its whole extent, and thaf one part taken near 
the centre, emanates no more rays than an .equal portion taken 
near the border of this disc. The opposite opinion was main- 
talked by Bouguer ; who said, that if we compare by the he- 
liometef, (an instrument of his own invention), the sun's centre 
to a spot distant from it, by 4 of the diameter, the quantities of 
the rkys, which we receive, are in the ratio of 48 to $6. But 
this distinguished philosopher ingepuously admits, that his expe- 
riment contmned aifhculties which he had not surinounted, and 
thkt it, therefore, required verification. The equality of lustre 
now found by M. FlaugCrghes, over all the parts of the disc of 
thh sun, shews, moreover, he thinks the incorrectness of the 
geometrical hypothesis admitted by several philosophers, that 
the portions of the surface of a body, project in all directions 
an equal quantity of light ; for on this supposition, the lustre 
of a spherical luminous body, ought to increase from, the centre 
to the circumference, and become even infinite at the limh; 
which does not' take place, as we niay satisfy ourselves, in con- 
sidering an iron bullet heated to whiteness ; or a white paper 
globe exposed to the light of day. These spherical bodies 
will appear equally luminous over their whole surface. ' He 
also infers from his observations, that the opinion of M. La- 
^ace, who pretends that the sifn is sorrounded with an atmo- 
sphere such, that were it stripped of it, ‘‘ this lumiiiary would 
appear twelve times more brilliant,” is void of foundation. 

* ^ Some remarks on the temperature of mines will be found 

under Gxqr^ooY. ; — ^ 

We shall conclude this subject for the, present, by ex- 
pressing our surprise at the ' ignorance of the state bf English 
science, 'displayed in the following introduction to a Membfr 
bf M. Des|)retz, read at the Institute, 29th November, 
t819,'and msehed in the 16th volume ot Anruiles dk 
(^himte fit de Phytique^ p. 105 li is adniitted with Mr. 
Daltoh, ^ all the works on physics, that on depa^'g fi'om the 
point of ebullition under 'the sanie* pressure, ^ioT^foif||reater ge- 
nerality, on departing from the pokit wHefe thfK elasW 
are equal, the variation in the elastic fbrbb of the vapbhr 1*1^ a 

V ' 

t de tom. 93 , p. 435. ' 
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de^e^ of tho thermoitlet^, 1 $ the same for 
If M.DespreU will consult Mr. Dalton’^ Ncw^stem 
of Chmu^^ vol. i. p, 20, published upwards of 

Ktirteeh ji^rs ago, he will find that the Ilnglish pnilosopber 
there a^Adons mat $u‘{mo8ed relation, which otherwise is 
shewn ^ in a Paper on Heat, published in the Philosophical 
^raMacHons for 1818, not to accord with experiment. We 
hre, thus ,saved the trouble of analyzing M. Despretz's Memoir. 

ilL Simple Bodies. — In the number of GilberVs Amuden 
for last May, Counsellor Giesse, Professor of Chemistry at 
Dorpati communicates the account of a new metal, which, he 
thinks, he has extracted from the residuum left, on distilling to 
dryness different Varieties of English sulphuric acid. One va- 
ri^ left out;of 16 ounces, 9^ grains of a white residuum, which 
differed from the greater paff of these residuums by the total 
absence of sulphate of lead. The tints of colour, he says, 
“ were surprising, which the residuum exhibited, when it was 
heated slowly and repeatedly in a platinum crucible over. a 
lamp. From citron-yellow^ it passed on cooling back again 
to white. At the second gradual heating, the mass appeared 
greenish yellow, then of a fine reddish yellow ; and, on coal- 
ing, it passed once more through lemon-yellow to white. 
Strongly heated, a third time, it became sulphur-yellow, le- 
mon-yellowv* and reddish-yellow ; it then fused with intumes^ 
cence, and diflPused a vapour, smelling of sulphuric acid. On 
becoming cold, the middle part was whitish ; but the borders 
of a brownish hue. Though the complete series of experi- 
ments, which he meditated, were interrupted by a fit of sick- 
ness, yet he thinks sufficient have been made to satisfy him^, 
that the above residuum contains a new metal, which must have 
come from the sulphur employed in manufacturing the acid. 

The appearances characteristic of the new metallic substance, 
are produced by pouring on the residuum, after it has been tho- 
roughly edulcorated with water, a little caustic alkaline ley, 
Inune^iately after the addition of the first drops, the white co- 
lour beebmes ydlow, which with heat assumes a golden tinge, 
tie poured muriatic acid on the inspissated heated mass, so as 
speedily to dissolve it; he then diluted and filtered the solu- 
tion, and poured in sulphuretted hydrogen water, which occa*> 
sipned a precipitate of yellow-brown flocks, of the hydro-sulphu- 
ret of the metal. After these were separated, the liquid yielde<% 
with ammonia, a hydro-sulphuret of iron in flocks, which 
speedily became dark green. 

^he hjietc^lHq substance is susceptible, he says, pf different 
degrees of oxidation ; and becomes first yellow, then passes 
into a lively brown, bluish or dark grey ; and it finally changes 
to white. At a certain stage of oxidizement it exhibits more the 

Y2 
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ptopertieftwof atiftcidi thaiL^af a base ;; as it unitea 

easilr willt eaostic alcali ; but not laith acids, suob ^ the ^ufcrf 

phuBK^ said unoriatic. Tlic alealine combinations <rf .this 

uasufe^ readily form^ double salts with acids ; those with ihe 
aboreacids^are aUcvystaUizable, and when dissofaredi^^lhe aid 
of heat^ yield, with ammonia, a precipitate of the metaiEk oxidot ' 
TThese^saline triple or quadruple combinations,- donotalways 
affoid with suljjhuretted hydrogen, a brownish-yellow precipi- 
tate ; but occasionally give one of a bluish tinge, which com- 
municates its colour to Sie whole liq^uid. The hydro-sulphurets 
of diis metal, readily take fire with heat, and become white. 
A simple voltaic pair, consisting of zinc ^ and platinum, 
throws down this new body from its solution, bluish-grey and 
whh a perfect metallic lustre. The metal deposited at the pla- 
tinum wire, dissolves in dilute nitric acid, with disengagement 
of gas. We must confess that %e above account, containing 
the substance of the Professor's details, seems to us very incon- 
^usive; and we should not be surprised to find that persulphate 
of iron is concerned in these phenomena. 


^ The notice which was inserted in the Journal 6f Science and 
the Arts, voL ii. p. 385, relative to the transudation' of melted 
tin through cast iron, was slightly incorrect. M. Clement, the 
author of the experiment, had formed the cylinder^ of a pomp, 
out' of a copper tube, which being rather feeble, Kb wished to 
strengthen, by an outer case of cast iron. ' The interval between 
the two cylinders being filled with melted tin, this metal tr^s- 
uded on the mter surface of the cast iron, in the cottOn-like ef- 
florescence, which burned at the flame of a candle. This ex- 
periment shews the porosity of the cast iron employed, which 
we suspect must have bceu.of inferior quality, or ill-founded. 

( 

IV.Inoroanic chemical Compounds. — The French che- 
imsts and artists have been much occupied of late in repeating 
and varying the experiments on the alloys of steel, which were 
made in our laboratory, and which are i^corded in the umth vo- 
lume of thia Joumo/. M. J. B. Boussingault, has made several, 
4n the laboratory of the school of miners at Sainte-Etienne, par- 
.tiddarlyon the combination ofsilicium with platinum, add ^the 
presence of siliciuin in steel. When platinum was placed in a 
crucible, lined with a paste composed of a mixture or powdered 
charcoal, and a little clay, (the cremet hrasque of the French 
cbemU^^^t always fused, in a powerful ait furnaebiiaton^button ; 
and fusion was more easy, when the met^ was oolrerod with 
chateo^* , It was observed that the platinum had increased a 
' liUle in weight. The properties of platinum dius fused, ate the 
following: it^has a greyish-white appearance; it is scarcely 
affected by a knife, and with difficulty by a file ; and has a 
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spe(9iflc gf a¥it]r of 20.5. In the cold it yields a little 
batamej^; but it pres^tly 4 :rack 6 , and presents a granular frac^ 
ture. Forg^ at a'eherry<*red» it crumbles in pieces ; at a very^ 
dull red il flattens at ^fiist^slightly, and then breaks. It isnot 
softened in its temper at^the blast of afoi^e; cemented ^th 
oxide of^monganese lor an hour, to removeithaupposedoar- 
bon, it rdmained intraotaUe. During the solution die abe?e 

platinum, no trace of charcoal was perceived ; but . when ihe 
process was somewhat advanced, a transparent .jelly was oth- 
served to opver the fragments of metal, and to render its solu* 
^tion very difficult. After long action of the acid, with frequent 
agitation, the platinum was at last dissolved, and a white 
powder remained, which turned out to be silica, which Mt 
Boussiugault believes to have existed in a state of stUciums in 
the metal. He thinks it more than probable that this silicium 
comes from the wood-charcoal employed ; for on burning it, the 
ashes yielded a notable quarttity of silica, and from another ex- 
periment he satisfied himself that the silica was not derived 
from the crucible^ Perhaps the silica, he says, may be in the 
deoxidated state in the charcoal. 5 grammes of pure platinum 
afforded 5.025 of the siliceous compound, 1 gramme of which 
yielded 0.010 of silica, being double the increase pf weight OH 1 
gramme of platinum ; thus indicatlbg the conversion of 0.005 xif 
silicium into 0.01 of silica, agreeabi}^ to Berzelius’s proportions* 

M. Boussingault next examined different varieties of French 
steel, as also a specimen from Monkland near Glasgow, maife 
from Danuemora Swedish iron. His process consisted in dt$r 
solving the steel in sulphuric acid, diluted with six times its 
weight of water. The residuum, being well dried, and weighed, 
is then burned, and he infers the carbon from the loss. He con- 
euTS in opinion with Mr. Daniell, that these residuums, as well 
as those of cast iron, contain silicium ; possibly in the state of 
a per silicate of iron, as the carbon is in the state of plumbago. 
It is to be remarked, that the residuums of the ^rbonaceous 
steels take Are. in the platinum crucible before it is red hot; 
sometimes indeed the hand can endure the heat at wbich inflam- 
mation happens. What remained after the combustion, was 
digested witn dilute muriatic acid, which dissolved the metallic 
oxides, and left the silica sensibly pure : it was^calcined, and 
weighed while hot. In this process the manner of estimating 
the carbon was far from rigorous ; but the chief object was the 
ailica. The following is a table of the results ; 

Iroii. Giirboii. Siliciqm. 

Iron of Rive- . . 99.825 traces 0.175 traced 

- of cementation 99,325 0.450 0.225 tra^ea 

. Cast steel . . . 99.442 0.333 0.225 trao&S 

MoaWand Stefel . 1 99 375 0.500 0.135 traces 

- dicter poule . . . j 

It would app^r from these results, that in the ccmeiiiation, 



' at lima diatthe iron ilHlbitbibs 

aUo a <eiaaU quantity df silicinai. If this fact, ishich at^ present ^ 
is somewhat cbubtM^^ establtahied by a great number of 
analyses of iron, before and after cementation, ^e could concmve 
the tittlity of certain substances which are added to the charcoal ' 
in the chests of cementation’*^. By exposinga pare il^n, Which 
contained no silica; to a melting heat, in contact witK4kne and 
clay^ he^btaiCed a portion of die steal of Clouet, whioh cdnsist*- 
ed, by analysis, of iron 99.2 silicium 0.8. From 100 pa^; 1;6 
parts of silica were obtained. There was no carbon in it. This steel 
has the property of hardening with water in the usual way, but 
it is not trusted to by workmen. Teh grammes of slender irdn 
nails '{which yielded no residuum after solution in sulphuric) 
were fused in a Hessian crucible. The brilliant melted button 
was more difficult to hammer and to file than the iron employed. 
It consisted, in 100 parts of iron 99.46, silicium 0.54 ; wnich 
last yielded 1.08 of suica. 

We cannot therefore judge of the degree of fusion of iron 
when this operation is conducted in a Hessian crucible, since it 
seems to be sufficiently demonstrated, that at a high tempera- 
ture, the iron reduces the silica, combines with the silicium, and 
forms a compound more fusilde than the metal. The same thing 
happens to platinum, when it finds silicium ready reduced ; and 
if It does not fuse in a Hessian crucible like iron, it is because 
from its slight affinity for oxygen, it cannot, like iron, decompose 
silioa. In a creuset orasqu^l steel melts first, then siltcated pla- 
tinum, and lastly manganese, in the same state of coinbination 
with the other metals. M. Boussingault infers that pure manga- 
nese is more difficult of fusion, than pure platinum. 


On some Combinations ofGoldy 6^ M. J. Javalf. Tlie object 
of this paper is to prove by experiment, that M. Pelletier's late 
notions concerning the equivalent number and combinations of 
gold are erroneous: M. Javal shews by varied resemches on 
the oxide of gold, obtained by adding barytes to the chloride 
of that metal, that it consists of 11.909 oxygen united to 100 
of metallic gold ; a result which approaches nearly to 12.077, 
that obtained by Berzelius, by decomposing the neutral muriate 
of gold with mercury, and estimating from the quantity of gold 
obtained, of mercury which supplanted it, and rate of oxidation 
of mercury, the rate of oxidation of gold. M. Oberkampf had 
shewn that the sulphuret of gold obtained by precipitating this 
metal from the muriate, by sulphuretted hydrogen, consisted of 
24.39 aulphur + 100 gold. Now r= 12405#^ is very 
near the preceding number. 

The yellow crystals which , are obtained by ev^qioni^ng the 

* '^pre is nothing added at Monkiandto the charcoal ; it may however 
contain a little silica. 

•f* Ann* de Chim. et do Vkys, Vol. xvii, p. 337* # 
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acid^ AQtIutioni^f^4%eated w^ potash^ was considered 
Pelletiei^ im a mer^ ^afixtura of tEe two, chlorides. By evapo4; 
rating ft^ixtux^ of nxiwiateof gold and muriate of potashr" 
M. Javal'^dbtamed'^efystatoof a fine golden Yellow, having ihe 
form of'elongatedHjinadrmxgulaf jHasms. These crystals did 
nc^ lose >their colour by washing ; on the eontraiiy, they ccm- 
tinue topoibess the cokkuring power' in a veiy high degree. M. 
Javal afterwards analysed these cry^als^ and fi>and them cQm« ^ 
posed as follows : ' » 

Chloride of potassium 24.26 1 atom by Berzelius 2d.21 ^ ^ 

of gold . . 68.64 € atoms . . . . 68.71^^ A 

Water . . . . . 7.10 2 atoms .... 6.08 

rtO.OO^ ‘ 100.00 ^ 


Mr. Grouvelle, (not Qranville, as misprinted in the lastj 
Number of our Journal, p. 174), has published in the 4nnaZei ' 
de Chimie et de Physique for last August, a paper on some " 
compounds of chromium, and on several combinations, in 
which ftie of the elements enters only in a very small propor- 
tion. ][le says that hiebromate of potash, when calcined 
strongly, mclts^ and passes to the state of neutral chrobate^ 
giving lip the half of its acid whiph is decomposed, and leases j 
a crystallized oxide of chromium in spangles of a magnificent; ^ 
green colour. The neutral chromate obtained was analyzed by 
a solution of sulphurous acid, which converts it instantly into ' 
sulphate of potash, sulphate and sulphite of chronium. The 
metallic oxide was precipitated by ammonia, and the sulphate 
of potash evaporated. 

M. Grouvelle says, that Vauquelih, by pouring sulphuric 
acid and potash into chromic acid, obtained a brown preci- 
pitate, which he regarded as an oxide bf chtomium, with 
more oxygen than the green oxide. It is not, says M. 
Grouvelle, an oxide, but a carbonate of chromium. Surely then 
it must have been a carbonate of potash which M. Vaucj^uelin 
employed. It dissolves, he adds, with effervesceneb m di- 
lute aci^s. .When boiled in distilled water, it is decomposed, 
and we obtain green oxide, and carbonic acid. Consequently,' 
we must avoid washing it 'with hot water. 

We can also obtain this carbonate of chromium, by ev^* 
poratihg tq dryness, a mixture of nitrate of ammonia, chfomat^, 
and carbonate of potash, or . of muriate of ammonia, and ah 
alkaline nitrate, carbonate, and chromate. The matter dried 
at a gentle heat blackens. It. is to be re-dissolved in water, 
and a drop of water of ammonia is to be poured in,' to separate 
a small quantity of carbonate of chromium, which, bet believes, 
the nitrate of ammonia had rendered Soluble.’ If it be too 
strongly heated, the excess of nitrate would re-produce some 
cliromaiel Here it is the protoxide of azote in the nascent 
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state wliieh‘ ckcomposes ih& cliJroisic aeid ; geseOAm^ .ft 
^lias no longer this ptww*^ ^The mixtuie of nitre 
moniac^s as nitrate , of ammonia^ because a doubleMecom- 
'pokutieli is" elfbcted^nil' virtne ^tf the facility' "the 
islttttte' of amaioaia is^coOverted into gas. This double de^ 
composition^ always happens when we hea4 ,aloogt>with sal- 
aaiHiofitab^ the nitrate of a metal susceptible of foriiihg a fixed 
cUoxidOi in order to obtain the protoxide of azole’^vWe may 
* therefore use, instead of nitrate of ammonia, a mixture lof nitre 
and sa^ammoniac, iit the proportion of 3 of the former to 1 of 
the latter, leaving an excess^of nttre^ to prevent sublimation 
the sal-ammoniac. By: Dr., Wollaston's scale, 3 of mtre art^ 
equivalent to 1.58 of sal-ammoniac; so that M. Grouvelle’s 
excess ’seems superfluously great ; 2 of nitre to of sal-ammo- 
niac would be gwd proportions, and, to secure intimate mix- 
ture, they should be dissolved together in hot-water. 

M. Grouvelle, in a short section on the chromites, offers no- 
thing very definite or satisfactory. In treating of chromate of 
lead, he says, we may obtain a reddish chromate, byenmioying 
an alcaline chromate of potash ; or, if we make use of a sub- 
. acetate of lead, and a neutral chromate, boiling both together, 
a yellow precipitate is formed, which passes in a few seconds 
into a very brilliant orange-red. We may procure a still deeper 
tint, by boiling a little alcali with the red, or even with the 
yellow chromate of lead. He has analyzed, comparatively, 
the yellow chromate, the red, and the red ore of Siberia. All 
give exactly the same ratio between the acid and > the oxide. 
They are neutral chromates, only the red chromate contains a 
small quantity of alcali, which appears to him about 1 or 1 J per 
cent. A red chromate may be obtained, by boiling together 
chromate of potash and litharge. From some experiments he 
infers, that the alcali is combined with the oxide of lead, and 
that this combination, united to the chromate of lead, gives rise 
td the red chromate, which thus contains a little more oxide 
than the neutral chromate. A few drops of dilute, nitric acid 
deprive it immediately of its red colour, by dissolving the alcali 
and a little oxide of lead. He has found in the Siberian ore a 
little lime, but he is not sure whether it may not have been ac- 
cidental. The above circumstances explain the fact known to 
painters, that the yellow chromate of lead mixed up with whit- 
ing, for painting walls, produces as great a body of colour as 
the same weight of the deep orange chromate. 

M. Grouvelle precipitated magnesia, by caustic soda puri- 
fied with alcohol, wswhed the precipitate till the watermo lon- 
ger reddened turmeric paper, treated it with hitric acid, cal- 
cined strongly and repeatedly the compound, then washed the 
magnesia, and obtained, finally, a nitrite which, with sulphuric 
^acidf gave well-pronounced crystals of sulphtte of soda, >With 
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treat the; nitrite by nitric acid, since beings very alcaline it would 
uotfiise oit biiriungkcoalsi . * . e ^ 

If wefava^rate^tbe.wasbbgs.'of magnesia when vibe water 
ceases to^be alealine, reduced to aboat ona^uarter it deposits 
a very noiable quantity of magnesia, and then reddens^ tumeric 
paper. £[^4s probable that the water decomposes the neuttal 
combinatioii formed, at the moment of precipitation, into a«so- 
luhle compound, with excess of alcali, and an insolublOt com* 
pound, with excess of base* llie only means, therefore, of 
^^stimating exactly the quantity of magnesia which a solution 
"Contains, is to precipitate by phosphate of ammonia. 

Magnesia,: treated with barytes^ presents the same pheno- 
mena, but they are easier to ascertain. M* G. acted on the 
compound of magnesia and barytes with a quantity of nitric 
acid, insufficient to dissolve the whole. The re^agents indi^ 
cated both magnesia and barytes in the part dissolved^ as 
well as in the part undissolved, which proves that there was 
really a combination, for otherwise the barytes would have 
been tim first united with the add. About 4 per cent* of ba- 
rytes is thus associated with the magnesia. In like manner, 
oxide of copper retains a small portion of the potash, or baryles, 
employed to ffirow it down from its acid solutions* 

In treating of .the principles of combination at the commence- 
ment of this article, we promised to return to one of Berzelius's 
speculations. We shall now bestow a word or two on it. He 
is investigating the combinations of chromium. ** Not having 
at my disposal/' says he, any metallic chromium, 1 have 
endeavoured to deduce the composition of its green oxide from 
its capacity for the acids. I dissolved the hydrate of chromium 
in muriatic acid ; 1 evaporated Uiis solution to ^ness, and 
heated the muriate to a temperature sufficiently high to expel 
every trace of muriate of ammonia which might be present. The 
muriate thus heated appeared under the form of a red, pulve- 
rulent, and bulky mass ; it dissolved very slowly, but without 
residuum in water. The solution was precipitated by ammonia, 
added in, .so small an excess that the liquid only re-acted 
feebly ; it was thereafter digested with tliis excess to remove 
the muriatic acid precipitated with the oxide, in the form of^a 
submuriatet The oxide thus obtained weighed 3.05 grains. 
The liquid, neutralized with nitric acid, and precipitated by 
nitrate of silver, produced 16.61 grains of muriate of silver. 
Tha.cxperiment has then given, for 100 pmrts of muriatic acid 
d02.B parts of oxide of chromium, which makes^28.5 parts of 
Oxygen in 100 parts of green oxide. If the acid contains the 
metal combined witli twice as much oxygen as in the gmen 
oxide, ^s last must contain 29.89 hundredths of its weight 
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if,H>9^^^therhiul»i»lhejraibof theo^^ r 

02 ^ide w^M timt o£ the:aoid;«i 2 ta ^ Ifae 03Eide^tt)^i to 
tain oidj|rj}0^pairta.^f ps^g^n. finallyv ^o3cy^ of the otade- 

vr&o tp^thMofithei^ the.tatioof 3 to.^. its eunpositioii^^ 

f€s«k olrttin€dlx3rfi3yeto€nt'^?^^ 
Al |}r.^W$<^taitft seaU dnnekles ia^ mimte'of s^er with 
.atoioiei ennobersi. we shaU empby it in theiiexamina** 
tiow^f .muriate of sihrer ccmtaia 2;98 

of reckons muriatic .aeid» which were pre- 

viously combined with the 3.05 of oxide of chromium. And 
2.9ft; 34»i2: :3JD5:i34S2^ Ui number representing, by Berze-^ ^ 
liusfo eirnerimeam# the eqmralent^o^ oxide of chromium, oa *^ 
Dr. Wollaston’e aede. And 2«98 : 3*05:: 100: 102^,. pre- 
ciacty!.da^li«. Berselius has stated. • He adds^r^ which makes 
2Si4^pm^;of:oxygen in lOO parts of green bencei by 

proportion, in 0;869^ and in 3.49, or (to bring the 

atom to romd nnso^rs), in 3i5 parts,, a^ost exa^y 1 of oxy- 
gens rfhua^ Ihe.atomof clwomiuin would appear to be 2.5, that 
ol i^ gre^ oxide 3^5^ and that of the acid 5.5, the latter num^ 
berof which ts quite discordant with that deduced from his 
experimentoadiromate oflcadf, which gave 213.924 oxide of 
lead to 100 of acid ;r. whence the latter becomes on die equiva- 
lent scale .6*64^ One of the canons ofvcombinatiomlaid down 
by Berzelius is, that 100 parts of muriatic acid neutralize a 
quanritv of base,^ which contains 29.4 of oxygen, and from this ' 
canon bis dmre calculation seems to be made, f^ow, this^ 

a [>rtion is. precisely what we find by sliding 100 on Dr; 

aston’s scale opposite to dry muriatic acid, for 29.4 is ttiai 
opposite to oxygen. In like manner, by sliding 100 opposite to 
each other body on that instrument we may make as many 
canons as we please, but they all merge iu the general system 
of equivalents. Dr. Thomson, in his account of the atomic 
theory I, says, ** According to Berzelius in order to saturate 
100 parts of muriatic acid, a metal must be combined with 42 

E fts of oxygen.’* We shdl not attempt to unravel this atomic 
iOt While we entertain the highest respect towards the 
Swedish chemist for his unwearied and valuable researches, we 
.cannot help thinking his manner of viewing chemical propdr- 
itofis to be unaccountably perplexed and defective. Wecsui' 
.mote easily understand his partial mode of notation should 

ib prefeirred by many writers in France to the universal svSt 
tern, as taught by Mr. Dalton, and so clearly exhibit^ cb Dr. 
WdllastoiiVicale, for rim same reason that vacciunrioin^Was so 
in jmcrnvedFjft thut cputitryj^—because it was dbmivered W an 
.^gUshirasF 

We are lately indebted to Professor Berzelius also, for d" 

* Amoks de ChmkUdePhysiquem Tom. xvii. p. lo. 

t Ibid. Tom. xvii. p. 7. X Amok of PkU, ii. 39, 



{)rett}«k»g^i:|moif,'tm:teiaode oC. analyzing the 0 i«b ef' 
aad.OEuAiieiiiPemibiBa&n of^n>ciBd.inth'-aTBenie'aiid eo^htti^ 
We •ball.ia^enw.ira BeBOuat of ■ tins for. Our next Number, in ' 
oidemto ceimeefe ib with SMoe-'nere moendsd* obsemiioin -on 
atf8iygt»^ithan«eh«mr#emlbrmtile|KeB^' lfer--Bit>biqM4fb 
obsenratiou8'<on".tiB)>iina]boir^ Mi Bnxelhu, -relatFie fS the 
compasitieiL of ithe triple nraesiater othfitoenaMt, coatienis 
a subjeet too intricate ena.iBq»Ttant> to oa lyntlp pttaed om. 
We wall, therefore^ briDg.it under review in w nntt Knnkber: >>' 

^ , V. OROANip:£^MvovNBSv^*^iider thnhead'i^e: rii*ll ceai* 
s^der All^chendcftl combinattionSp viU/Ak directly tvr indirectly > 
result from' vegetable Cud animal organization^ ^ 

M. Dive) apdthecary) di0Moni*de^Mar8al^' has fomed profit 
siate of potasn by calcining, in a covered, cmcible a mixlnre (if 
64 grammes of the dry |)owder of erode tartar^ and 8 . grammes 
of pulverized sal ammoniac. He considers that the nascent caiv» 
bou of the tartar) . being presented to the nascent ammonia) dis* 
engaged from the muriate by the potash, acts so as to form 
cyanogen; and that this action is favoured by the tempera^- 
ture, which weakens the combination of the hydrogenandasote 
in the ammonia4 The latter element being, in every point of the 
mass,, in immolate contact witb partibles of carbon, easily 
unites' to it, in the requisite proportions for forming cyanogen, ' 
which is imoMdiately fixed by the potash. The same gentleman 
finds that a current of carbonic acid partially decomposes the 
neutral tartrate of potash ; and he ascribes to this cause the 
, formation of the bitartiate in the juice of the grape during dts^ 
fermentation. Accordingly, on mixing neutral tartrate with 
fermentable, materials, he found cream of tartar in the fermented 
liquor*. . - < 

, In a report made to the Institute, 15th January 
M. M, Thenard Berljiollet, on M. ChevreuPs 8tn memoir 
on Fat Bodies,, we find, the following results of their decompo- 
sition^ ignited oxide of copper. 

1, That the fat of man the sow contain nearly the sama 
propor jhms of elements , that muiton suet contains more carboq , 
and hydrpgen, and that in the three fats the carbon is to the 
hydrogen^ py volume, qparly as 10 to 18 ; which approaches 
th^pnstitutioa of percarburetted hydrogen, , . 

'2. stearines contain less oxygen, and more carbpp? 

and «^ydrogen then the elalnes; and that jhe ratio of Um c^ 
bon to the hydrogen in the stearines is 10 'fe 18, whilst it^as a, 
little less iq the elaines. , ; ^ , 

' 3. That the sum of the wright of the saponified fat, and the 

• Jtmtn, de Fharm, Oct. 1S21. p. 487, 
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sweet ptmeipjej, which are &e result <>f saponifieatkm'^f AHr 
lereeft UpeciesW fhts, is |;ri!iifeir thau the'wm^i c^£h%f^^ 
ploy^i. If we recollect that the tapouHkaaoii tdDer'pla^^^ 
j^cfeb> %iAo^t any other aubstaiice than %e thh pot^; And 

and tbatthexr#no disengageineht of hydrogen and 
^ygeny^^e must necessarily admit the fixation of it^ater in mb 
4 >{i^e pr^uetB of the haponificatioii. C6m|^atill% tables ^ 
.dl>the product tod of their elements, whethto in weight or in 
vokme, establish these consequences rand the audiof observes, 
that, in the acidified fats, the hydrogen is to the carbon in the 
ratio of the dhUnehta of olefiant gas. When we heat gen^, 
wi& .^eUOw ioxMe of lead) the margaric and oMe 

acids^ and consequently the acidified fats whidi are formed 
•from thOseacids, mere is disengaged a quantity of water, which, 
to the author shews, is formed of the combination of the hydro- 
of ^ese acids with the oxygen of the massicot,^ or which is 
•'disengaged simply by the combination of the massicot with the 
dty acids;' The author adopts the latter opinion. lie exhibits, 
in comparative tables, the elements of natural ihts, and the pro* 
ducts of their saponification, both of the margaric and oleic 
acid* There results from their comparison : 

1. That in the three margaric acids which he haS examined, 
the carbon is to the hydrogen perceptibly in the poportion of 
the elements of olefiant gas. 

2. That the oxygen of the margaric acid of the sheep, is to 
the oxygen of the margaric acids of man and the hog, nearly as 
*lHo li. From this observation the author proposes to name 
the margaric acid of mutton suet, margarotis acid. 

3. Ihat in the oleic acids of man and the hog, there is more 

oxygen than in the margaric acid ; and that in that of sheep 
there is more than in margarous acid. * 

It is remarkable that the. composition of oleic acid is repre- 
sented by olefiant gas + oxide of carbon. 

When potash or any other alcaline base acts bn the fats 
which have been examined, the greater part of their carbon and 
hydrogen, in a ratio very near to that of olefiant gas, retains a 
portion of .oxygen to constitute the margaric and oleic acids, 
whilst the rest of the elements of the fat, that is to say, of the 
carbon, hydrogen, and a quantity^f oxygen, which seems lesS 
by one-half than what would be necessary to burn the hydrogeti, 
'form the swfet principle, by fixing proi^ly a portion of water. 

; analysis of cholestenne shews, by it# excess 

of tovdi^j^W reasto why this compound produces margaric 
add,,mWtt is exgpsed to the action of alcalies. * ' 

At page .389, vol. x. of this Journal^ we have given some ac- 
tpuntofthe chemical reseaifches of M. M.Pelletier and Ca- 
vahtou, oil cinchonine and quinine. But the mode of obtaining 




was omitted ; 

before^btJiti^fsrL, 

.TwoMogp^wm^ of pale, cinchona^ 

byuised, ve^e acta4 (about of 

strong alcohol, thu og^a|ion wm rejp^ted fo^ ,%e 

alcoholic tinctures we^ and^f^tiiled, to withdraw 

alcohoL Care was taken to add 2 kilogratpoios of distilled 
water, in order that the matter dissolved in the alcohol should 
be protected from the immediate action of the heat, after the 
s^patibn of the alcohol. This substance, received on a filter^ 
^ich allowed ^e aqueous liquid to. pass through, w^ of > 
reddish colour, and a resinoua aspect. In this state it was 
washed on the filter with water rendered slightly alcalihe by 
potash. The liquor which had passed through the filter served 
for the first washing, after having been previously alcalized. 
After several days of edulcoratiou, the alcaline liquids passing 
limpid and colourless^ the matter left on the filter was washed 
with a pretty considerable body of distilled water. The suh-^ 
stance was then of a greenish-white, very fusible, soluble in 
alcohol, and crystal! izable. It was the cincbonin of Dr., Goaez. 
It possessed in this state some of the characters of resii^us 
sabstanoeSf but, on dissolving it in an acid veiy much diluted 
with water, it deposited a considerable quantity of a fat matter of 
a green colour, which bad all the characters of the green fat 
matter obtained for the first time by M. Lauber, by the direct 
action of ether on cinchona. We may remark, that if too strong 
an acid be employed, a great quantity of the fat matter would 
remain in solution in the liquor, and the cinchonine, which we 
should subsequently obtain, would be polluted with it. 

The acid liquor (dilute muriatic acid was employed) was of a 
golden-yellow. Evaporated, it yielded crystals soluble in alco-* 
hoi, and in water. Its taste was very bitter. It fell down 
readily with alcaline solutions? the gallatss and alcaline oxa- 
lates occasioned precipitates soldble in alcohoL The above 
solution was treated with pure magnesia at a moderate heat 
The mixture, after thorough cooling, was thrown upon a filter, 
and the magnesian precipitate was washed with wafer. .The 
first washings were yellow; but they soon became*’ colourless. 
The magnesian precipitate, sSfficientty washed and dried at the 
balneum piuria, was treated three several times with alcohol iuf 
40^ (0.817X The alcohblic liquors, very bitter and slightly yel- 
lowish, gave by evaporation crystaU in needles^ of a dirty whit^ 
These crystals, re-dissolved in alcohol, ^d made again tq 
crystallize, gave a very white and brillianf crystalline- amtCer. 
We luay also obtain very white crystals by washing them in the 
cold with a little sulphuric ether. These crystals are pure ciu- 
choniuq«. j > 

Quinine is obtained from yellow Peruvian bark, by employ- 


^al|,pow 



^6 

tlv^editrlSUon of eta- 

^cboaitt^/ iQlioaBe of a na^irail or artificial nikt^r^'of 
cryatalliBati^^ asd ether ma^ aenre 
these ttoibodies, Qaieiiie is very soluble tu aUd' dobs 
iot crystallise "I 

M. J. Voretoiii ofOreuoble, has given ihe^fbUowihg as an 
improved process t. He takes 5 kilogramme of yellow bark 
of good quality, reduced to coarse po^et. Ihese are infused 
in water acidulated with about one hundredth of its weight of 
muriatic acid. After macerating 24 hours, he expresses strongly^ 
and treats the matter with new acidulated , water till the ton 
gives out no more bitterness. He then filters, treats the 
united infusions with an excess of pure magnesia. This mix- 
ture is boiled an instant, and then allowed to cool; The re- 
mainder of the process is exactly conformable to that already 
known. Thus we filter, wash tne magnesian * precipitate with 
cold water, dry it, and treat it with alcohol. We obtain the 
quinine by distilling off the first portions of the alcohol, and 
evirating the rest at a very low temperature. 

fiy this process, more simple than that formerly published, 
since we avoid jhe preparation of the alcoholic extract, he has 
obtained from 5 kilogrammes of bark about 70 grammes of 
auiuine, instead of 45 or 50, which was all be could obtain by 
tne former process. This arises, he believes, from the muriatic 
acid dissolving more easily all the quinine, when this is not en- 
veloped by the fat or resinous matter of the alcoholic extract. 

But the most economical and productive process is that of M. 
Hi^nry, filst* A kilogramme of yellow bark, (cinchona cordi- 
folia) reduced into a pret^ fine powder, was acted on twice with 
beat, by a dilute sulphuric acid, consisting of 50 or 60 grammes 
diluted with 8 kilogrammes of water for each time. Tto filtered 
decoctions were very bitter, and had a reddish colour, which 
assumed on cooling a yellowiA tint To discolour (blanch) 
these liquors, and saturate the acid, he employed pulverized 
quick-lime instead of the more expensive magnesia. The liquors, 
entirely deprived of colour, were passed through a cloth, and 
the precipitate which formed, was washed with a small quantity 
of water, to separate the excess of lime. The deposit (on the 
cloth,) well drained and almost cdftpletely deprived of moisture 
for twelve hours, after having been put three- successive times tq^ 
digest in alcohol of 36^ (0.837), fumk^ed by distillmg off the 
aluoholtc liquid^ a brown viscid matter, becoming brittle on cool-^ 
ing. .Jt^as acted ou with water sharpened with sulphuric acid; ' 
and the refrigerated liquor afforded nearly 32 grammes of white " 

i ' • Annahi de Chimie H d« Phff. xv, p, 28&. ' 

f Ibid, xvii. p. 439. 

I Joum, de Pharm July 1821. p. 296. 
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sakTAsr3pij^j!,,«iij^ly ^'aJ^Aol, ^cwfielji! tplnltlf xi 

,^oId w^tefi .but 4norem boiliog water; particularly if this was 
"slightly l^idulabd^ .,TheyeoQeastef pure.iiiUphateof quinimu 
Messrs, re^etier and* Caventou, while , they approve of the above 
process, consider the product as overrated, probably from M, 
Henry not haying sui&ei^tly dried the sulphate obtained. The 
pure sulphate of cinchoniua ought to be brilliant,, crystallized* in 
.parallelipeds, very hard, and of a glassy white; the sulphate of 
quSnina is on the contrary of a dull white, silky and flexible ; 
both should be soluble in alcohol and should burn without leav*- 
ipjg any residuum** 

”'In the Jaupml dm^harmack for last September, M. Baup, of 
Vevai, describes the crystallized sulphate and supersulphate of 
quinina, as consisting, the first of — ^ 

Quinina . . 1 atom 45 

Sulphuric acid . .1 — 5 ’ 

Water . . .4—4.5 

54.5 

The supersulphate consists of— 

Quinina . . 1 atom 45 

Acid - • .2 — 10 

Water . . 16 — IS 

73, 

The crystalline form of cinchonina is a rhoraboidal prism, of 
108® and 72®, terminated by a bevelment. 

M.M. Pinel, Thenard, and Hall6, in a rewrt recently made 
to the Academy of Sciences, on a Memoir oi M. Choulant, en- 
titled, Observations on the employment of the Sulphates of 
Quinina and Cinchonia in Intermittent Fevers,^’ give the foU 
lowing conclusions : The number of cases reported by M. 
Choulant is 14; in 10 of them the cessation of the fever was 
due to the sulphate of quinina, which occurred immediately 
after either the first or the second dose ; and, in the latter 
case, the paroxysm that followed the first was considerably 
milder ; the efiectual doses varied from 6 to 12 grains. The 
reporters also state, that M. Double has administered the ml* 
phate of quinina in tertian add quartan agues, with immediate 
and complete success, and almost always after the first doses. ^ 
The smml bulk of the misdicuie renders its administration ea^ 
in many cases in which the bark in substance would be inad-. 
miasible.. The red or yellow bark seems to yield the moat . 
febrifuge quinina. 

VI, Analyses and Appauatus. — In the last Number of 


« Joum de Pharm. July, 1821. p. 305. 
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ouir J6urn^||. };69j^ liav^6$crtlM«i M. Berthiei^'l| of 
aaalping miiK^ts which o^iiaio alfealine matter The follow- 
ing TabjH of fOBulttf seema impoflaat: ; * ' 


1 i^sjississsssiiiiiii^ 

adalirU. 


Panxie*. 


* 

nomiid. 

Vitreoa» 

Lava: 

Silica • . 


0.7520 

WHm 


0.6100, 

0.64^ 

Alumina . • 




0.2000 

0.1920 


Potash . . . 

0.1695 

0.0.S40 


0.0910 

0.1150 


Lime , , . . 

trace 


0.0250 

0.Q320 

... 

1 

Magnesia . . 

• • * 

0.0240 



0.0160 

0.0120 

Oxide of iron . 

* « • 

ft • • 



0.04SO 


WatSr . . . 

... 

0.0150 

0.0300 





0.9955 

0.9870 

0.9850 



liEra 


The domites from Puy de Dome, and the vitreous lava, have 
been called fekl-spar lavasr 


1. Analysis of the crystalUied Calamine of lAmbourgh (Elec- 
tric oxide of Zinc, Haiiy,) by Professor Berzelius. (From 
Schweigger*s Journal for last December.) ^ 

, Mr« Smitlison first distinguished several varieties of cala- 
mine which have since formed a single species. That now^under 
consideration was by him found to consist of> silica, 25 ; oliide 
of zinc, 68.3 ; and water, 4.2:=:97.5. 

The silica and oxide are in the equivalent proportions, but 
the water is in this respect anomalous. With a view of settling 
this point, M, Berzelius undertook a careful analysis of the 
xmnerals. On redissolving in ammonia, the precipitate, by 
sttbearbonate of soda, from the sulphuric acid solution, he se- 
parated completely the oxide of zinc from the lead, and found 
of the latter 0.003 parts. The following is his result : 


Silica • . . 

Oxide of zme . 
Water . . 
Carbonic acid . 
Oxide of lead . 


. 24.9 y C 26.23 
. 66.84 }ot\ 

. 7.46 3 [ 7.40 

• 2 '^ 100.00 
. 0.28 

99.93 


Repi^MaUng this compound by the formula 2 and' 

std>tfi(CtrQg thec^bonate of zinc. - ‘ 

■ " 'i ^ 

. 2. Analy^ of an arsenical pyrites^from Zinnwald^ by Dr. du 
Blj^ttil ; spWitic gravity, 6.064 ; constituents, iron 42.44, arse- 
nic 52.12, sulphur 2.4. 
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3. f A: v^ietj of m^ac4ite^ijim Norwj («abl|M») fip* gr* 
3,1, a^alj^d By Count .Tfolle, gaye silica 57 .4,, lime 23.1, 
magnesia 16.74, loss 2.76, io 100 parts. He considers it as 
r^resented by the formulae S*+MS*; that is, a bi-silicate 
onime afffiOQiated y^th a bi-silicate of magnesia. 

4. Analyse of northern minerah^ by C. d’Ohsson, 
Swedish ambassador at the Hague. They were undertaken at 
the invitation of Berzelius, and verified .by him. 

y Qarnet of Broddbo^ sp. gr. 4.25. It fuses into a black glo- 
bule before the blow-pipe. It consists of silica 39, alumipa 
14.3, protoxide of iron 15.44, protoxide of manganese 27.9; 
tungstate of zidc 0*j6, silicate of zinc 0.5, loss 2.36 in 100. He 
represents its atomic constitution, on Berzelius's plan, by 
PS* Mg S -1-2 AS. ; that is, 1 atom of bi-silicate of iron, 
+2 atoms silicate of manganese, -1-2 atoms silicate of alu- 
mina. 

Malacolitc of Bjornmyresveden, sp. gr. 3.331 . It consists of 
silica 57,28, lime 24.88, magnesia 9.12, protoxide of iron 6.04, 
protoxide of manganese 0.72, loss 1.96; or, M S ®-f2 C S*, 
viewing the iron and manganese as accidental associates. 

A new mineral from Pargas, called Chondrodite (granular,) 
colour wine-yellow, occurs ingrains about the size of a pin-’ 
head, fracture small conchoidal, lustre between waxy and vitre- 
ous, scratches glass, sp. gr. 3.18. Dissolves in neither nitric 
nor muriatic acid ; infusible before the blow-pipe, but becomes 
darker coloured ; with soda it fuses into a ^bright green slag. 
With borax it readily melts, with intumescence, into a, bright 
greenish-yellow glass. Its constituents are, silica 38.0, mag- 
nesia 54, oxide of iron 5.1, alumina 1.5, potash 0.86, manga- 
nese a trace, loss 0.54. .Viewing the iron and the latter ar- 
ticles as unessential, M. d’Ohssoii thinks its constitution may 
be represented by the simple foimula M S, a silicate of magne- 
sia. It occurs near Pargas, in Finland, interspersed in gra- 
nular limestone. — ^Schweiggers Journal ^ Dec. 1820. 

Examination of a meteoric stone which fell in Courland, in 
the circle of Diinaberg, on the 1 2th July, 1820, by Theodore 
Von Grotthu 34 »> Between five and six o’clock in the evening, a fire- 
ball apparently as large as the full moon, was seen moving slowly 
from south to north. It seemed to burn with a reddish flame, 
which also followed it, like the train of a Comet, leaving in the 
distance spiral clouds, which moved very slowly, and then melted 
in air. After this meteor had described in the heavens an arch, 
of nearly 100^, it became extinguished. In less than a minute 
afterwards there resounded from the region where the fire-ball 
had vanished, a noise resembling, first, three rapid discharges 
of greal; guns; then a fire of musketry; and liiudly, a con- 
tinuou^/rouing like thunder peals. At the same itme. a stone 
fell from the^ir, 3i German miles from the country palace of 
VoL. Xll. Z 
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My pwes from,^o ^sbaaidapij wha.i^^ 
ing in tl^e ^e{a^r/ who wete greatly astonished. Abcwit four 
werAts Aistaiit; in me presence of six labourers who wer^^owmg 
hay , 0 ^. jtbe banks of me Kolupscben lake, there fell at the sama 
thne,^wi^h a frightful hissing sound, a large body intp^he watcr^^ 
dishing jits spyfty several fathoms intp theair> Also at. a third 
pl^e^, three wersts in the opposite direction, there u^as o]b^ry^4 
tp fall from the air into the river l)ubna, spinething which.ren- 
dered its waters muddy for nearly an hour. The stone whieV 
fell in presence of the two husbandmen, penetrated a foot and a 
half into a dense, dry, clayey loam. It was so hot that the men 
when they tried to touch it, after recovering from their surprise, 
burned theh hands. There was also a smell of gunpowder dif- 
fused round it. Its shape, when entire, resembled a rounded 
anvil, of which the narrow end was undermost. It weighed 
altogether about forty pounds. Its external characters are de- 
scribed by M. Grottbus, and resemble those of other meteoric 
stones. Its composition, according to his elaborate analysis, is 
as-follows : Iron 26, nickel 2, sulphur 3.5, (which bodies he re- 
gards as forming 31.5 of a sulphuret of iron and nickel), silica 
33.2, protoxide of iron 22, magnesia 10.8, alumina 1.3, me- 
tallic enromium 6.7, lime 0.5, manganese a trace. His mode of 
analysis is , somewhat peculiar, and we shall perhaps advert to 
it in our next Number. He thinks the proportions of chromium 
and uianganese are very difficult to determine, when pre- 
sent in small quantity, unless we remove the greater part of the 
iron by muriatic acid, before fusing the powder with caustic 
potash. In this way also the mass yields more readily to the 
alcali. He believes the chromium to have existed in ffiis me- 
teorplite in the metallic state, because had it been oxidized, it 
would have dissolved in the muriatic acid. 

The following mode of analyzing copper pyrites by Professor 
Dobereiner seems ingenious. He transmits over it a stream of 
chlorine, dried by passing previously over muriate of lime. Tlie 
pyrites is entirely decomposed, and chlorides of sulphur, iron, 
and copper result. Op heating this mixture with a spirit lamp, 
the first chloride distils over into a separate vessel, the second 
sublimes in brilliant flakes into the upper part of the retort, or 
matrass, and the cupreous proto-chloride remains at the bottom 
in the form of a cinnamon-brown semi-fused mass*. There is 
n^icli resemblance between this method and Berzelius’s for ana- 
lyxiug the ores of nickel, of which an account will be given in 
our Number. We were surprised however ta perceive M., 
Dotiereiner describing, as a new contrivance of htsi own,. the 
pneiimato-mercurial apparatus, so long invented by Mr. 
P.epys ; with which he and Mr. Allen performed their celebrated 
experiments on carbonic acid and respiration. 

Meteorolite in France.— On the 15th of June last, about three 

* Gilbert’s AnnaUn fbr 1821, Part 4. 
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o'clock P.M-; 'whifo the sky wall seiene,' k yety cbiii^ide'rab^ 
globe of fire seen in the air, which ^med to descend 
ra^dly in a' straight line. Immediately thereafter a loud rattling 
noise and a detonation were heard, and a stone weighing 92 
kilogfamtnes (203 libs, avoird.) felt in the Commune of Juvenas, 
department of Ard&che.^ According to the report of a villager 
its appearance was announced by two strong explosions, hke tWdf 
discharges of a cannon, and followed by a rumbling noise, which 
afuread consternation among the inhabitants. The stone had 
sunk 18 decimetres into the ground, that is, nearly 6 feet; It 
is also said, that some smaller stones fell on the occasion. The' 
fragment of the. great one, which was sent to the Academy of 
Sciences, has the usual external characters of meteorolites. 

II. Apflicatioks of Chemistry. — Under quinina wc have 
already pointed out the medical applications of this substance. 
M. Sexullas in a memoir, of which there is a copious abstract in 
the Journal de Pharmacie for September, shews, that all the 
antimonial preparations used in medicine, except carefully crys- 
tallized tartar emetic, contain more or less arsenic, which origin 
nally combined with the antimony in the ore, continues perti- 
naciously associated with it through all its modifications. He 
also proves in the same paper, that a very powerful pyrophorus 
is obtained,' by treating tartar emetic in the same way as the 
mixture of alum and flour is treated for making the pyrophorus 
of Homberg. The curious details on this subject are reserved 
for our next JmrnaL 

Of the severity of the French police Pfiannaco-legale, wc 
may judge^ when M. L — , a respectable apothecary of Verdun 
has been recently fined 3,000 francs, for selling sulphuric acid 
to a woman, who poisoned herself with it. 

The experiments of M. Magendie having shewn that the salt, 
extracted long ago from opium by Derosnes, and which is im- 
properly called narcotine, produces a stupor differing from real 
sleep, and acts on dogs as a poison in small doses, M. Robi- 
quet conceived that he might render opium a more soothing 
medicine by depriving it of this irritating and pernicious prin- 
ciple. Accordingly M. Robiquet has prepared an extract of 
opium on good chemical principles, which has produced happ^ 
efiects. He macerates the opium, cut into small pieces, in water; ' 
as if to obtain the aqueous extract; he filters and evaporates to 
the consistence of a thick syrup, and treats this extract withether^ 
agitating vety frequently in a convenient vessel. He decants 
the ethereous tmctnreb This> whan cmce separated, is submitted ' 
to distillatioti to recover the ether. He repeats the operation' is 
long as'he obtains crystals of narcoHm. When the ether has no 
longer any jaction on' the extract, he evaporates the solution, and 
the opium ts ptefmred. ^ As the same ether may be employed to 

Z 2 
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prepare ^ 'Hew esHr&ct of the^opcratioB-ls % Rteems ao 
costly as WOHidit iJrst sights^pear: * ? v. • 

DyftwngTfc ‘^‘ Simple and easy method of clearing from their 
taw^y figment, dyeing infusions made with Brasil ivoods of 
feriw quality, and ctf substituting them with suco^', fctf 
true *Fernambuco, by Dr. Dingier, manufacturing chemist at 
AugSbourg.” 1‘he watery infusions of these pooirerdye woods 
are to be evaporated, till from 4 kilogrammes of wood there 
remain only 12, or 15 of liquid. When this liquid is cooled, we 
must pour into it, after 12 or 18 hours, 2 kilogrammes of 
skimmed milk. After stirring this mixture well, we boil it for 
a few minutes, then pass it through a piece of thick flannel. 
The tawny colour will be then seen to attach itself to the caseous 
part of the milk, which spontaneously precipitates from this 
decoction, without occasioning the least loss in the quantity of 
red colour. The remaining red is of a pure tint. Perhaps this 
process might be useful with, madders, which consist of the 
same two colours. Two kilogrammes of milk are sufficient for 
6 or 8 kilogrammes of young woods *. 

Paste for dressing Webs . — It is well known that weavers are 
obliged to work in damp shops, to prevent the dressing of the 
web from drying and hardening. M. Dubue has read lately a 
Memoir before the Academy of Sciences of Rouen, on the sub- 
ject of pastes, &c., in which he shews that a very ’minute ad- 
dition of muriate of lime to them, renders them so retentive or 
absorbent of moisture, that webs dressed with such pastes, 
may be wove in the upper aUd drier chambers of a house, as 
well as in the lower and ill-aired with the usual dressing. The 
plan is undoubtedly judicious. Muriate of lime may be bad at 
a very trifling expense from those apothecaries who prepare 
water of ammonia. The waste whitening steep of the bleacher 
is merely a solution of muriate of lime. 

Agriculture , — Professor Gazzeri, of Florence, has lately pub-» 
lished an Essay on Manures, and their most useful mode of 
employment in Agriculture. To the English farmer, ac(}uainted ^ 
with the agricultural practice of Mr. Coke, and the Treatise of 
Sir H. Davy, the above work offers little novelty ; but its pre- 
cepts must be very useful in Italy ; and, inde^, his experi- 
ments seem so judicious, as to deserve a brief notice in this^ 
place. I shall demonstrate,” says he, ** both by leasoning 
and facts, that the previous fermentation of manures is not well 
fitted to make their snbstances enter into plants during vege- 
tation, if that fermentation takes place at a distance from the 
soil which the manures are meant to fertilize; bat that, on < the 
contrary, the application of manures in their entire chemical 
etate is advantageous, especially if they have been subjected 

^ Journal Pofylochninue d*Ai^shmrf^, 
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meidtocajl («uch as (^ppi^g of the^simw,, &c») 

To ray great surprise^ experiments have convinced me of two 
things ; first, that the loss of useful matter suffered during fer- 
mentation is much grater than 1 could have conceived; and, 
^condly, that if the solubility of the residuum be ever so little 
increas^,. the quality .of Urat residuum is still more deterio- 
rated/’ He placed in a copper pot a mass of horse-dung, 
weighing 40^ libs, (of 12 ounces each), which he surrounded 
with.cwse cloth, and a large body of straw, to screen it from 
the action of air and light; and it was placed in a close and co- 
vered situation, circumstances all unfavourable to fermen- 
tation. It consisted then of 


Water 70.37 

Fibrous matter 15.17 

Attenuated stcrcoraceous matter . 11.12 

Soluble parts 2.34 


100.00 

At the end of two months it had lost 9^ pounds of its 
weight. Its proportional composition was now, water 68, 
fibres 16, attenuated organic matter 11, soluble matter 4. At 
the end of another month it had lost 3 pounds more. Some 
time after this, at the beginning of July, he opened the pot, to 
^ve tlie manure free access to the air, and on the 18th of that 
in^nth, being 4 from the commencement, its weight had di- 
minished to 22 libs. 3 ounces. The proportion of its consti- 
tuents, was, however, much the same. Thus, though placed in 
circumstances the most favourable to its preservation, it had 
lost in four months more than one half of its substance. 
He found that the richer animalized matter was that soonest 
dissipated. Thus the manures lose their azote, an element es- 
sential to the growth of wheat, as it forms a constituent of its 
gluten, without which panary fermentation does not take place. 
M. de Saussure’s experiments prove that these grains do not 
derive their azote from the atmosphere. His experiments on 
the dung of fowls, cows, ^c. offer similar results. The de*“ 
composition of cow dung was found to be much slower than 
that of horses. He was surprised to find its decomposition 
accelerated by being mixed with straw. But the freer access of 
air in this case will account for the difference. In great dung ^ 
hills, the author says, that decomposition goes on more rapidly,* 
.and^is more wasteful. The attenuation of the fibrous porti<^.is 
thus very dearly bought. * 

^ Another^ result-of the author s experiments which we tiunk 
interesting that , fresh vegetable matter, such us * chopped 
straw, deqomposes more rapidly into soluble manure, when 
mixed with soil in which plants are growing, than when left in 
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^ soil in >whn^ ^ no Kego^fotiOn Is .going on. li^sd^o^dB^wp^enrs 
sQonor* boii^ difisoi^ by An Imng powers ofcihe vegetdifieft, 
and onrHed into their circu^tkm. . 

■ -We were not a little amnsed with the contrast in sense and 
^;soienGe». between the work of the Italian Professor, andvOn Ofr 
,ftdal ^port, signed by Count Dubois, Yvart, and HericaH; 
!de Thury, Members of the Commission of Manures of Pario, 
^ade to the Royal and Central Society of Agriculture, on a 
new Manure proposed under the name of the Alka^ino-Vege^ 
table PoMrettes. These gallant gendemen extol one of their 
countrywomen, Madame Vibert Dubout, patentee of the Pou- 
drettes, for her discovery and indefatigable practice of the fol* 
lowing operations After allowing the consistent ordure to 
subside, she draws off the urinous liquid into a basin, and 
leaves it in repose for fifteen or twenty days, to allow time for 
the alkaline and saline elaborations to be naturally formed. 
She then slakes or diffuses quicklime in the urines, in the pro- 
portion of a fifth part of the whole. At this moment the lady 
feels herself exposed to an infectious and insupportable odour, 
from the escape of various gases. At the end of eight days 
the slaked lime forms a fair or yellowish paste, soft and soapy 
to the touch, which diffuses the odour of violets. This paste 
is removed, spread on a spacious and welUsured area, covered 
with a layer thrice its thickness of the consistent ordure, which 
had been meanwhile dried and 'drained in the upper basins, 
pn these two primary beds others are formed In alternate sue-* 
cession, taking care to leave from space to space layers of the. 
thick matter in mutual contact, in order to facilitate tbeir fer- 
mentation. In a shorter or longer time, according to the state 
of the weather, there arises in the mass a fermentation, more 
m less active, which rises, becomes puffy, and speedily con- 
founds the different strata of the alternate matters. When the 
fermentation has ceased the great masses must be cut down, 
intimately mixed together, piled up anew, and left to become 
thoroughly dry. Finally, at the end of a certain time, a mix? 
ture absolutely inodorous is obtained, which is to be reduced 
into powder, by the ordinary processes, and which forms the 
new patent Paudrette of Afodame Vibert DubmU*^ We shall 
not stop to enumerate the marvellous virtues ascribed to. this 
spoiled manure, by the learned commissioners. That, a lady 
should contrive, execute, and describe so abominable a process, 
*is to us id loigland not a little surprising; but that au opera- 
tion so unlcientific, destructive, and absurd^ should be. re- 
cently held forth to admiration, in the Annales^ de VAgricuUute 
Fran^aise^ is curious in the extreme, and must pve the World an 
odd opinion of French husbandry. 

111. Physics. In our next Number we shall endeavour to 
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present of the . discussions on Lights 

wblob' ttOMr-'oOottpy so tho attention of 'some leading 

members of the Academy of Sciences. ' ^ 

M^mtism: Coulomb determined the law of magnetic at- 
tractions to be inversoly as *the square of die distance, by 
making a magnetic needle vibrate, at different distances ftom 
die magnetic pole of a bar, and cOutiting at each stadon', 
the' number of vibrations j Professor Hansceeli' of Christiana* 
has lately applied the same method, to discover if the absolute 
magnetic force of the earth be an uniform or variable quantity, 
fo/ any particular place on its surface. He suspends a mag- 
netized cylindric rod, 2 inches and f long, and tV of an 
inch diameter, by a single thread of a silk cocoon, de- 
pending from the top of a brass tube, fixed in the centre 
of the lid of a brass box. On either side of this vertical 
tube, the lid of the box is formed of glass, to permit the gra- 
duated arcs at the bottom to be seen. I'his mode of suspension 
has also, we observe, been adopted by M. Arago, for his very 
delicate needle mounted on the Royal Observatory of Parts ; 
and, it is considered by him as infinitely superior to the 
suspension on a point, whose form is liable continually to 
change by the efiPect of friction. Professor Hansteen sets hti 
needle in movement by presenting to one of its poles a piece of 
iron, which is immediately withdrawn. He then counts, by a 
chronometer, the period of every ten vibrations up to 360 ; and he 
compares each equal portion of the whole to find the mean 
< period. Thus betakes the difference between the end of the 
first, and the end of the 300th ; the end of the second^ and 
that of the 310th; and so on, till that of the 60th and the 
360th. Did not ^e resistance of the air gradually diminish 
the arc of the vibrations (till towards the close, it becomes only 
two degrees), the qbove measures would be equal; but in 
consequence of this resistance, the last measure of the time is 
^ found to he about of a second less than the first* The 
longest period of 300 oscillations observed by M. Hansteen 
was 813.6^'; this time he considers as corresponding to his 
minimum or zero of magnetic force. In fact, this observation 
was made during an aurora borealis. But the force of the 
magnetic power is inversely proportional to the squares of the 
times of similar vibrations of the same magnetic needle ; and, if 
* T T be in two experiments, the observed times of equal vibra- 
tions of the same needle; and if I F denote the corresponding 
fojenesofthe magnetic power; then I : F : : T*: T»; and thus 

* ■- , 1:1:: 813.6"; T®, hence 

inthtexase' I s=s ^ 813.6 y 

From numerous observations of the above kind, which the 

^ In a letter' to Mr. Riiinker lately of Hamburg, of which an abstract 
U given by Frofesaor Gilbert, in his Annals for last July. 
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professor made dufin^ the ooum of^jb year, 

the ineai^ mqnthiy* intensity of the ma^etlc force.' Therlhl* 

lowin^^'is a table of the results : ■ • .r 


Uwir of 
OlkMrriuiim. 

8 M. 

'D 

4 

S} 

10 

. Mean 

Doco^ber 
<1819. . 

1.01931 

^1902 

.01915 

0.01916 

0.01929 

0.01732 

0.01912 

March i8ao> 

1.01095 
.01010 
/.01023 
\.01I36 
.01147 
f. 01 163 
1.01142 
.01063 
1.01081 

' Htar of 

ObaurvaHon. 

8M. 

104 

4 A. 

7 

10^ 

Mean 

1 


Hour of 
ObtervotifW* 

June l&ao. 

I July 1820. 

August i83o. 1 

Sept. l820. 

October i62o. 

8 M. 

1.00407 

MM 

. 1.03309 


1.00886 

lOi 

397 

wMm 

335 


800 

4 A. 

647 

Ha 

543 


909 

7 

700 

500 

670 

711 

963 


1.00665 1 

1.00548 

1.00555 


1.00953 

1 Mean 

1.00563 1 

1.00404 

1.00468 


1.00900 


From these observations it follows ; first, that these is a daily 
variation in the strength of the magnetic power ; the minimum 
occurring between 10 to 11 A.M, the maximum between 4 and 
5 P.M* Second, that the magnetic power is subject also to a 
yearly variation in its magnitude, as appears from the mean of 
each month ; its amount is manifestly greater in winter, whHe 
the sun is in perigee, than in the opposite season ; in December 
and June the greatest monthly variations also take place; 
and the rmnimum variations occur in the two months of spring 
and autumn, when the sun is at his mean distance from the 
earth. The greatest daily variation of the magnetic power is in 
summer ; the least in winter. The maximum difference of the 
annual variation is 0.0359. 

If we denote by F the total magnetic power, by H that 
portion of this power which acts on a horizontal needle, and by 
n the magnetic inclination, then H zr F+^ cos. Hence H 
may be variable, when the whole magnetic force F is cerastant, 
provided the magnetic inclination be variable. But M. Hansteen 
imagines, from researches which he made in 1820» with a dip* 
ping needle by Dollond, that he found the inclination to in 
summer about 15^ greater than in winter ; and from 4' to 5' greater 
in the forenoon man in the afternoon; which would accord 
with the foregoing observations 

* Oo this subject NC. Arago judiciously observes, that from Mr. Gilpin^s 
observations, whose accuracy is acknowledged by philosophers, there 
appears to be no appreciable diurnal variation in tlie dip, and its monthly 
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V ShTiifig ftuxorgborealiif, he made a series of observa^ou^.. 
from noon to noon without intermission^ which evidently shewed 
that this meteor displays an enieebling operation on the magnet;/ 
proving in this respect, the connexion between electricity and 
magnetism Prom analogous researches he has b^en led to 
infer, that the magnetic; intensity is always impaired when the < 
moon {passes through the equator. 

: During a residence of a few days last year in Copenhagen,^ 
M. Hansteen lodged in the round tower, which serves as an 
observatory. As he was repeating here the above-described 
observations on the vibrations of his horizontal needle, he found, 
to his great astonishment, that for 300 vibrations not less than. 
836.57'' were required: and in a garden contiguous to the 
tower, only 779" for the same number of oscillations. Thia 
tower is 126 feet high, with very thick walls, and has, built in its 
centre or axis, a hollow cylinder, roqnd which the stair winds? 
in 7 convolutions. After he had made several observations 
below, which shewed that the mean period of 360 vibrations 
was 787", he returned to the tower, and found the following 
duration of 300 oscillations ; first, aloft on the tower ; then at 
regular stages of descent to the bottom ; 

Top. 1st platform 3. 4|. 64. bottom ■ 

842.37 836.57 837.3 834.43 804.07 813.0 ^ 

Not a little astonished at these results, he continued his ob- 
servations, and deduced at last the general result, that at the 
under end of every perpendicular body the magnetic needle 
oscillates quicker when it is placed northward of the body, or 
when it presents its south pole to it ; but that it oscillates more 
slowly when placed southward of the body, so as to present its 
north pole to it. And inversely, it was found, that, at the upper 
extremity of the vertical body, the needle vibrated always slower 
on the north side, and quicker on the south side. He 
thence concludes, that every perpendicular object, of whatsoever 
matter composed, possesses at its upper end a magnetic south 
pole, and at its under end a magnetic north pole. This result 
is of such importance, that we hope some of our philosophers 
and astronomical observers, accustomed to minute precision of 
research, will verify these experiments of the learned Dane. 

From a comparison of Col. Beaufoy’s observations on the mag- 
netic decimation needle, M. Arago has shewn, that, since the month 
of April, 1819, the. direction of the movements of the needle 

vai^ions are unfavourable to such an annual chauge as the Norwegian 
Professor indiaates. 

* Baron .Humboldt made a similar remark some vears ago at Berlin ; 
but unless the observations of the horiaoiital needle be combined witli 
simultaneous observations of the dipping-needle, the variation of intensity 
cannot be held to be demonstrated. 





ikqi mqm annual .mount of is 
cs — 1' 57«. Ute total retr^easiouf betweeit’l&ld and J820/^ 
a^cpinpaiiabnof thoinoroingibt^eryation%ifr3'’22" ^ 

v.v(. ■i^: •' ‘ noon -in* •• 4 ^ ^ 

1%e Board of Longitude of Fads iias <e9tablifibed lately^ at 
the Observatory, a magnetic needle*, enclusivdy masecrated 
to indicate the diuraal variations of declinatioas» Seine de^ 
rangement, from an unknown cause, having happened tait in 
1819* it was re-mounted last February, since which tune its 
march has been regular. The observations made with it indicate 
already a retrograde movement of the needle towards the east. 
The nkem declination of the month of February, 1821, is smaller 
by S' *16" than that of ^e month of February, 1820.---ilnn. de 
^him. et de Phi/s. xvi. p. 54. 

. We reserve several electro-magnetic notices for next quarter. 
—We intended to have "given M. Moll’s account of Colonel 
Ofierhaus’s apparatus, published in the Journal de Physique for 
April last, in the form of a letter to the editor ; but, as we find 
that the same letter is re-printed, with the date of June 22d, 
in the Edtn. Phil Journal of October last, we are saved the 
trouble of transcription. 

{V. Under the science of Mechanics, the most prominent 
paper is that of M. P. S. Girard, on the uniform discharge of 
atmospherical air and carburetted hydrogen gas, through 
conducting pipes. We have no room for an analysis of it at 
pieseut. 

V. Natural History. — ^Baron Humboldt, in a memoir read 
to the Institute 19 th February last, 1821, entitled, ‘‘New Ob- 
servatioDS on the Laws which we observe in the Distributiop of 
Vegetable Forms,*' states, that we already know nearly 56,000 
species of cryptogamous and phanerogamous plants^ 44,000 
insects, 2,600 fishes, 700 reptiles, 4,000 birds, and 500 species 
of inammiferm. In Europe alone, according to the riesearches 
of M. Humboldt and M. Valenciennes, there exist nearly 80 
mammiferee, 400 birds, and 30 reptiles. There are, of conse- 
quence, under this temperate boreal zone, 5 times as many 
species of birds as of mammiferee ; as, in like manner, there are 
in Europe 5 times as many composite as amentaceous and co- 
niferous jdants s 5 times as many leguminous as thete are of 
orclbijide^^jis^and euphorbiaceous. The fine collections recently 
br6ughi.hbme from the Cape of Good Hope hw M. Delalande 
prove, (if we compare them with the works of M. M. Temmink 
and Levaillant,) tnat in that part of the temperate austral zone, 
the mammiferae are also to the birds in the proportion of I 
to 4.3. Such an accordance between two opposite zones is 
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ve^Mrikkii^i 31^ bkd«» and ^ipedally tka i^tUes, inemAe 
muiih ihfire towai^ tha equatorial toilk than the mammiferae. 
Accordbji to thd disoorerieg Cuvier oti fossil bones, we 
might believe, , that these {U'oportioQs have not been the same at 
all times ; and dial theia have disappeared, in the ancient ca- 
tastrophes of our planet, , many more mammiferm^than birds. 
,We can conoeivo jiow, ,on a given space of territory, the indivi- 
duals belonging to different tribeis of plants aiid animals may be 
numericaU^ limited; how, after an obstinate struggle and long 
oscillations, a state of equilibrium comes to be established, re- 
sulting from the necessities of nourishment and the habits of 
life : but the causes which have limited the forms are hid under 
an impenetrable veil, which withdraws from our view whatever 
relates to the origin of things, or to the first developement of 
organic life. 

On the preponderance of certain families of plants depends 
the character of the landscape ; the aspect of a smiling or ma- 
jestic nature. The abundance of graminess which form vast 
savannahs, that of palms and coniferm, have had a powerful 
infiuence on the social conditon of nations, on their manners, 
and the more or less rapid developement of the useful Orts. 
Sometimes a single species of plants, especially among those 
styled, by M. Humboldt, social, covers a vast extent of country. 
Such are, in the north, the heaths, and forests of pines ; m 
equinoctial America, the union of cactus, croton, bambusa, and 
bratbys of the same species.— 7%e sequel (f this wiU be given iHH 
OUT next Nundxr, 

Geology.— Mr. Fox having communicated to the editors of 
the Annales de Chimie et de Physique, in a manuscript letter, 
new determinations on^the temperature of the earth at various 
depths, these gentlemen Have published them, along with an 
extract made by M. Fourier, from his profound geometrical re- 
searches on heat. 

The observations were made in ten different mines; 
Dolcoath, United Mines, T^reskerby, Whealsquire, Ting-Tang> 
Wheal-Gprland, arid l^eal-Damsel (copper-mines); CWse- 
Water (mine of tin and copper); Wheal-Unity (in the tin part 
of the mine), and Wheal-Vor (tin-mine). The following is a 
list of the temperatures observed. The numbers inscribed on 
the table are the means of particular results obtained, for eaqh 
depth in the ten mines above-named. 


At the deptii of 10 fathoms . . . 

... Temp. 50.18® P.— 10.1 C. 

90 to 30 


30 to 40 


50 to 60 


60 to 70 


.70 to 80...... 

65.84 18.8 
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90 to WO. 69i80 -v ^«Jl>.0 

. , T lOO.to. 110 . 68.64 90.3,- 

110 to. m*. moa - 214 ' - 

120 to .130 69.62 20.9 ri 

, V } "130’4tQ«140 7.2.14 . ■ 

^ li50 to 160 •»••«»*»•«*• 75.02* ■• > t4‘23»9 

; V . 190 to 200 * 75.92 244 


at 230 .26.8 

at 240 82.04 27.8 


. bi a great uumber of cases^ the thermometer was sunk in the 
rock to the depth of 6 or 8 inches ; sometimes the temperature 
of the air or water was merely taken ; generally both methods 
afforded results slightly differing from each other. The ther- 
mometer, plunged in the metallic veins, usually indicated a 
temperature of 1® to 2.8® centigrades (1.8® to 6® F.) higher than 
that obtained when the thermometer was plunged into the hole 
of a rock, and particularly in granite. The veins of tin are com- 
monly a little colder than the veins of copper. In the bottom of 
the mine of Dolcoath, at 240 fathoms of depth, there issues 
from the vein a very abundant jet of water, whose constant tem- 
perature is 27.8® C. (82.04® F.) What more evident proof can 
he given, says Mr. Fox, of the great heat of the interior strata 
of the globe ? The draining-pumps of the United Mims were 
not long ago totally deranged by an accident; two. galleries, 
one at 200, and the other at 190 fathoms in depth, were found 
eventually hlled with water. This state of things lasted two 
entire days. As soon as the water was 'pumped out, and be- 
fore the workmen descended to resume their labours, Mr. Fox 
ascertained the temperature of the twa galleries ; that of the 
first was 31.1® C. (87,98® F.) The thermometer in the second, 
at a depth of 190 fathoms, continued stationary at 30 J8® C. 
(87.44® F.) It ought to be remarked that, in order to avoid all 
error in the observation of these temperatures, the thermometer 
had, its bulb plunged several inches under the floor of the gal- 
kries. Mr. Fox analyzed the waters of Dolcoathy and those 
of the United MineSy whose temperatures are so high, and he 
found in the first only a small quantity of muriate of lime, and 
in the others a proportion equally small of the sulphates of iron 
and of lime. Mr, Fox adds, that new experiments made iu 
coal-mines confirm perfectly the results obtained in the galle- 
ries of the mines of copper and tin. Thus in a colliery, 

At 10 fa&oms depth, the temperature was 50® F. 10® C. 

*36 . . ... 67.92- 14.4 - 

. 90 . . 62.06— 16,7 
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sp^ktions on iho iilafdve^ curidiis facttiV 
shall giv^^some^tc^OQDtin the next Ntitnber. 

The ibHowing^ extract from a letter Count Mercate, de« 
scribing the earthquake in the Isle of Zante, 29 Dec. 1820, may 
perhaps^ be found hlterestingp among geological phendmena: 

Towards mid night, -says he> I heard a hollow and inter- 
rupted nOtse, whidi appeared to issue from the bosom of the 
earth. ^ ' This noise resembled the sound of a drum, beat from 
time to time in a subterraneous vault. ^It was heard by the 
greater number of persons who were awake at the time. We 
passed the night in a state of horror, and at ten minutes before 
ibur o'clock in the morning a sudden blast of wind, of an extra- 
ordinary violence, made us imagine the end of the world had 
arrived. This wind instantly subsided into a dead calm. Pre- 
saging the impending misfortune, I experienced an inward 
indescribable horror. In this melancholy mood I had thrown 
myself iftto bed, when 1 felt struck all at once by a horrible 
subterranean bellowing, announcing the commotion of the earth, 
which immediately ensued. I instantly rose up, but the vio- 
lence of the shocks made me fall back on the bed. These 
concussions were threefold; the first, of great violence, was 
vertical ; the second produced an undulatory movement ; and 
the third, which was the most powerful, gave a rotatory motioh. 
The most solidly-built houses could not resist the violence 6f 
these earthquakes. Eighty were entirely overturned, nearly 
eight hundred were horribly shattered, and the others so da- 
maged as to be uninhabitable without being repaired. A con- 
fused and sudden noise of shouts and crying announced the 
universal alarm of the population, who thought their last hoar 
was come. But in the midst of so many disasters, it is re- 
markable that only four persons were killed, and a few others 
wounded by the ruins.” He speaks in very warm te/'ms of the 
liberal charity of Lord Strangford, ambassador to the Porte, 
who was then in the harbour, as well as of the Lord High Com- 
missioner, Sir P. Ross. 

Three or four minutes before the first shock there was seen, 
at the distance of two leagues from the promontory of Geraca, 
to the south-east of the island, a fiery meteor;" almost swim- 
ming oh the sea, which remained lighted for five or six 'mi- 
nutes. The following day there wat a meteor, which blazed 
forth affour o’clock in the evening, and describing in the air a 
vast parabola from east to west, fell into the sea. 

Meteorology. See Meteorolites, under Analysis. — M. 
Vogel of Munich, while spending some days on the banks of 
the Baltic, was told that different invalids, labouring under 
Rsthmas, &c., found themselves much better on sea than bn 
shore. "He then examined the air in different situations, and 
found that the sea air a league from shore, when admitted into 
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nxk eiitoustM globe nol^^lSe 

wheree^^^ Mr, admiued -imo^ V gimtlar e{oi»e^ o» xlle^ shdSti^i 
pr<ldttcedi immediate turbi^ty. Nitrate of silver in aolution, 
$ee> air, had some chloride formed in it. HpofiA be 
ii|&r$ that the atmosphere of the Baltic, taken at. a leagpib frdm 
t^^ shore, Qontaint less carbonic acid than the brdinhfy atmo- 
spbare, and that it is probable quantity of carbonkr^acid di- 
miiushes as we recede hromthe land. 2d, That the atm'osfdiere 
of the Baltic c<mtain84nnriates in greater or less quantity *. : 

V{. EcoKOMics.r^ln pulling down lately the vestry wall of 
a chapel, pear the Lago Maggiore, which had been built more 
than 300 years ago, as appears by good documents, there was 
discovered, imbedded in the mortar of the wall, three eggs, 
which were found to be fresh. M. Cadet, ope of the editors of 
the Journal de Pharmacies after relating this fact, states that 
natpralisU bring from America and India birds’-eggs, ' covered 
with a film pf wax, which, after removing the wax with alcohol, 
may be hatched. He then talks of a man who sold eggs at the 
puplic market in Paris, which had been preserved upwards of a 
year in a peculiar composition. A slight layer of carbonate of 
lime observed on these eggs induced M. Ca^et to suspect that 
lime-water was the preservative composition. He afterwards 
made exf^riments ou this point, under direction of the Council 
of Salubrity of Paris, and succeeded in keeping eggs perfectly 
sound during nine months and ten days, the period qf the ex- 
periments. We believe this means of preserving eggs has been 
long known to housekeepers in this country, but it is less 
practised than it deserves to be. If every farmer would pause 
the eggs of his poultry to be put into a cask of lime-water, the 
moment they were laid, the inhabitants of London might ei^oy 
bel;ter breakfasts than they do at present. 

Uninflammable Clothes. — M. Gay-Lussac announced in the 
sitting of the Academy of Sciences, 6th Nov. 18^0, that linen 
dipped in a solution of phosphate of ammonia became incom- 
bustible. MM. Merat-Guillot, father and son, apothecaries at 
Amterres, have since shewn that the acidulous phosphate of 
lime possesses the same property. In fact, linen, musUn, 
wood, paper, straw, impregnated with a solution of this ^nlt Ot 
3Q? qr 35;® pf concentratiem (1.26 to 1.30), and dried, became 
ahsplutdy uninfiammable, and consequently unfit tp commonir 
cate fire. They carbonize, or char, when they qre expos^ to 
a very intense flame, but the carbonization does not extend be- 
yond the focus, of beat in which they are plunged. 


i/bimi. de Pharpi, 0«t. 18^1, p. 46N 
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WrAN^^felS 8<itoNTIPIG BOOKS.' 

i. Fumijki^m: or, the Inetinvemence of the Aer and Smoake pf 
London dissipated. Together with some Remedies^ hunMg 
proposed^ bg JoH)r £?eltk. Esq.; to his sacred Megestie, aid 
to the Parliament now assendled. London, 1661. ^ 

" ' . ’ w " #1 ‘ I 

As ^etare aot restricted to die notice of modern edentific 
books, we have selected the above scarce tract for the purpose of 
cbmparing the grievances occasioned by the smoake of London 
160 years ago, when the metropolis was not one-sixth its pre- 
sent extent, with those which are now matter of complaint ; and 
of inquiring how far the evil was then, and is now, susceptible of 
diminution, or removal. 

It is curious enough that Mr. Evelyn's attention was called to 
the subject before us by a presumptuous smoke issuing from 
one or two tunnels neer Northumberland-house, and not far 
from Scodand-yard," the very seat, if we are not misinformed, 
of the plots of our modern fumifugists ; he therefore prepared 
the ** short discourse” before us, for the reformation of this 
nuisance, and in the hope of rendering London one. of the 
sweetest and most delicious habitations in the world, and this' 
with little or no expense;” being amazed, he says, that wher^ 
there is so great an affluence of all things which may render the 
people of this vast city the most happy upon earth, the sordid 
and accursed avarice' of some few particular persons should 
be suffered to prejudice the health and felicity of so many.” 

It is also not a little remarkable, that although Mr. Evelyn’s 
Fumifugium was written before the great fire of London, many 
of the evils and nuisances, to which he adverts, are still extant, 
and in full force : a few of them, though perhaps not the most 
pressing, either have been remedied, or arc likely to be amended. 
This gloriobs and ancient city still wraps her stately head in 
clowds of smoake and sulphur, full of stink and darknesse,”mo$t 
of our streets are still narrow and incommodious in the very 
centre, and busiest places of intercourse,” and we still have to 
deplore the ** frequent wharfes and magazines of wood, coal, 
boards, and other coarse materials, most of them imploying the 
places of the noblest aspect for the situation of palaces towards 
the goodly river at the same time we need now no longer com- 
plain, of our streets being composed of a congestion of mis«^ 
shapen and extravagant houses ; of the ill and uneasy form of 
the paving under foot,” nor of ” the troublesome and malieibim 
disposure of the spouts and gutters overhead.” 

After adverting in the first part of this essay to the transcend- 
ent situation of London, ‘‘built upon a sweet and most agreable 
eminency of ground at th6 north side of a goodly and well-con- 
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rich supply of water, every where^good and 
ahiindant, oiir author proceeds to point out ^ originAnd affects; 
iif thafe^'** hellish and dismall cloud of sea coale, which |« hot 
wy perpetually imminent over, her head (co^ditur m . iintAm 
mtum caU^ii^e cdlum)^ but so universally miked ;with the 
otherwise wholesome and excellent air, that her lolmluta^ 
breathe nothing but an impure and thick mist, accompanied 
with filthy vapour, which renders them ^jab^ 

noxious to a thousand inconveniences, corrupting their 
ai^ disordering the entire habit of their bodies.** 'this is a 
strong but not exaggerated picture of the state of this monstrous 
grievance in the year 1661 ; and, when we reflect upon the 
gradual increase of the evil up to the present period, we cannot 
but hail the recent enactments of the legislature dlrec|ed 
towards the consumption of smoke, wishing that the subject 
may receive that serious attention which it so urgently requires, 
■yi^e regret, however, that experience justifies a doubt as to the 
efficacy of mere parliamentary interference in a matter of this 
kind; whilst novelty recommends it, and the reports of Com- 
mittees serve as a vehicle for the publication of individual 
schemes, all goes on with eagerness and energy ; but as soon as 
parliament is prorogued, and the smoke-burners out of town, we 
rc^lapse into our pristine fuliginosity, and the pretty-behaved 
chimneys upon the ri.ver-side, which awhile seemed to have for- 
g^otten their office, again evolve their wonted columns of sable 
smoke, “ belching it forth,” as Evelyn says, “from their sooty 
jaws, and making the city of London more like the suburbs of 
hell, than an assembly of rational creatures ; so that 
veller, at many miles’ distance, sooner smells than sees the place 
to which he repairs ” Wc might quote, as a parallel insUinre,,! 
the Bill for the removal of nuisances from the streets, which ^ 
a time was sufficiently effective, and contributed 
comfort of the metropolitan pedestrian ;<:lately, oowev^f,* the 
.beggars have resumed their ancient stations', the paj^oment.is as 
beretofore decorated with the praises of our rad^l patriots, 
written, as they should be, “ all upside down •” baffow->women 
Tociferate the contents of their moveable magarines in the most 
audacious defiance of street-keepers, constables, and acts of par- 
liament; hackney-coachmen quit their boxes, and carmen mount 
Acir drays with unreserved impunity ; theWhite Horse cellar con- 
.tihues, as heretofore^ the eternal and undisturbed resoH of stages 
coachmen, jews, and pickpockets ; Carlile's shop robins 
for the effification and instruction of the young of both s^Ot ; 
stalls and other peccant excccscencies are again shooting 
kj^eet corners ; and, in short, every thing shews, that unless the 
..orders of the legislature are enforced by a respectable an^WOU- 




active by fits ai^ starts^ but pchaanctl^. 
rcgiiW in its Operations' aU parHatnentary interfeirence ^ 
tiidse inattera is nttierly ineffectual,, and even miscfaievous; when? 
:av^hwsam,infr{|igeau^th impunity. , 

It appears^ to return to our subject, that in Mr. Evelyn’s 
tidbf ^brewers^ dyerSj lime-bfurners, and salt and soap-boilell, 

S ere the principal nuisances ; and since then, says the, editor of 
le new edition of the FumJhgiumj published b 1772, 
have f great increase of. glass-houses, foundeiries, end sugar- 
b^prs, to add to the black catalogue, at the head of which 
nsustbe placed the fire-engines of the water- works at. London** 
bridge and Yqrk-buildings, which leave the astonished spec- 
tator at a lo s to determine whether they do not tend to poisqn 
and destroy more of the inhabitants by their smoke, and stench, 
^han they supply with water.'' To this sooty list, what astonish- 
ing^ additions have been made within the last thirty years, in 
and , about London— how many new water companies, and 
smoke-producing manufactories have been added to the cata- 
logue. A newspaper cannot now be printed, nor a pound of 
meat minced for sausages, without a steam-eiigine : to the same 
smoky servant the druggist resorts to grind his rhubarb, and 
sift magnesia ; and upon all possible occasions the service of 
the other elements is superseded by that of fire. The natural 
consequence is, that the smoke bf London, always grievous, ia 
now scarcely tolerable : to select a few of Mr, Evelyn's Tmenes, 
** it bbscures our churches, makes our palaces look old,, fouls 
our clothes, and corrupts the waters, so that even the rain and 
dew are coi^aminated. It is this which scatters and strews 
about those black and smutty atoms upon all things where it 
comes, insinuating itself into our mostseciret cabinets and precious 
repositories; yea, though a chamber be never so closely locked 
up, men find, at their return, all things that are in it covered 
with a black soot, and all the furniture as full of' it as if it were 
in the t^use of some miller, .or a baker’s shop, where the flour 
gets into their cupboards and boxes, though never so close and 
accurately i^t." Finally, it is this which diffuses and spreads 
a yellownet^ n our choicest pictures and hangings ; which 
does mischi^ at home, .is cmernus to fowl, and kills our bees 
luid, flowers abroad, suffering nothing in our gardens to bud, 
display themselv^, or ripen.” “ Not therefore to be forgotten,” 
continues our author, after some further grumblings, “ is that 
which was by many observed ; that in the year 1644, when New- 
^tle was besieged and blocked up in our late wars, so as 
through the great dearth and scarcity of coals these fumous works 
WerCteidw mft off or diminished, aivers gardens and oi^havds, 
plaiked evenM th® very heart of London (as, in particular, tiny 
Lord M^rqijiis of Hertford's, in the Strand ; my Lord Bridge- 
water's,, and some others about Barbican), were onseryed to 
^Vol.XIL 2 a 
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pl^vici^ fite like either before or since^ to 
me»t;^^t it was, by the owoers, rightly imputed to the penuiy 
of cojJies, and the little smoke which they ^iok notice to infost 

them that yeare*^ 

lit woula be to no purpose further to accompany, our authoif 
through ttus region or practical grievances ; we shall, therefore, 
pass on to that part of the tract relating more espectially to the 
ipfiuence of London smoke upon the h^di of its inhabitants. 
It has sometimes been argued that the fuliginous atmospherei^of 
London is rather salutary than otherwise, and that, at ^1 events, 
it tends to counteract contagion, and disinfect the ^irr it has 
also beep contended, that the mortality of its inhabitants has 
BQt^snstained an increase proportionate to their augmented num«» 
bfts, We believe it must be admitted, that the .town has not. 
bopome less healthy within the last fifty years, but we doubt 
whether it is more so, which, considering the enormous supplies 
of , water which inundate every district, the widening of several 
streets, the removal of many of those nests of filth and poverty 
which disgraced some of the more prominent parts of London, 
and, above all, the general amelioration of the sewers and drain- 
age, ought indisputably to have been the case. There are so 
many contingent circumstances that interfere with our estimate . 
of the mortality of the inhabitants of large cities, that it is very 
difl^cult to form a just conclusion as to the efiects.of indiyidusd 
causes; yet, viewing, the subject in this light, we cannot,, 
however willing, ascribe any serious mischief to the mere 
smtoke ; let us, for instance, look at the mortality of 9arls, which 
equals, or even exceeds, that of London, yet its inhabitants en- 
joy a most sweet and delightful air ; the sky is clear and sprene ; 
the foggy obfuscations and jaundiced composts of soot and vapour 
which i^umbrate London are there unknown, and our vision ex- 
tends nearly at all times and seasons from one end of that splen- 
did metropolis to the other; whereas here weconsider it wondrous 
dear when we can discern the Monument from Blackfriars- 
bridge, or see St. Paul’s Cross from the bottom of Ludgate-hiU. 
If. indeed we adopt the maxim, nonestvivere, sedvahre, vita, 
we must then concede all to the inhabitants of Paris; for who 
has not fult the vivifying influence of their undisturbed and 
transparent atmosphere, in which every object has a sharp and 
cleamy.oudiiine, and figured to himself the magnificence of Lon- 
don, wpreit blessed with such a climate. To the circumstance 
olJbieatliing an air thus pure and uncontaminated, smoae of the 
peculiarities of the English, at Paris may possibly bp ieferred ; 
and the celebrity of the French cuisine amiong our countrymen 
iff not perhaps altogether independent of such a cause. I re- 
^int myself to all those> says Evelyn, who have been eoUi** 
pe{)pd to hreathe. the ahr of other countries for some £f 
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ti^ altektiaif id 

and clekh^sse of theii? spirits/ ospeeidly such a^ Hay^iiv^d 
long id Ffunce and the city of Paris.^ But Evelyn attributes 
more to th^ amo^ than can well be substantiatea^ and'cbnse^ 
quently often ascribes effects to its absence, which ark referable 
to Other causes. Although,*' says he, ** London is tolerab^ 
frc^ from the plague, it is never clear of sidoke, which is a 
pl^^. so many other ways, and indeed intolerable, because it 
killk hot at Once but always, since still to languish is even v^rsa 
than death itself. For is there, under heaven, such coughingisnd: 
saucing to be heard as in the London chur^es and assemblies 
of people, where the barking and spitting is incessant and most 
ihr^rtunate, 'What shall I say ? ^me horninutn peeuduinque 
lUei.** He then goes on to inform us, that the cause of these 
effects is thO inhalation of this ** infernal vapour/' which itrU 
tatcs the Windpipe, together with those multifonn and cUrioaO' 
muscles, the immediate and proper instruments of the Voice, 
which becoming rough and dry, can neither be contracted nor 
dilated for its due modulation, so as by some of my friends stu- 
dious in music, it has been constantly observed that, coming 
out of the country into London, they lost three whole notes m 
the compass of their voice, whfch they never again recovered 
till their retreat.” 

If therefore we consider all these evils, and what a fuliginouil 
crust is yearly contracted and adheres to the sides of our ordi- 
nary chimhies, and then imagine if there were a canopy oVer 
London what a mass of soot would stick to it which noW comes 
down into tffe streets, houses, and waters, and h taken into ouf 
bodies,” it is certainly somewhat surprising that the means of 
prevention have hot been more attentively studied ; what these 
are, and to what extent the proposals for tne diminution of smoke 
and of the various nuisances dependant upon it, have been; Ot 
are likely to be carried, we may now proceed to examine^ 

Mr. Evelyn's plan, which once might have been feasible, is at 
present out of the question. It consisted in the removal of alt 
auisaHce-^involving trades from London ” five or six miles dovm . 
the rivet Thames, or at the least so far as to stand behind didt 
promontory, jutting out and securing Greenwich from the peat>» 
lent air of Plumstead Marshes.” This is all he hkatO ofiert 
he then proposes gardens and plantations in and about die 
tropoUs, and enumerates a variety of fragrant plants suited to 
emr climate, and calculaled to sweeten aild improve the air. It 
appears probable that the lime trees in St. James’s park iittki 
plaiited in consequence of ^is suggestion. ^ > 

* Among contmgeai metrdpolitan nuisances noticed by MH 
Evelyn there are two, which to the disgrace of the present and 
m spite of Out boasted amelioration and refinement, s^ Okisl in 
fiill^loree, 'namely, burymg-groimds and ehamet-houseS around 

2 A2 



1 the «« hiiHlld 

. e of 8W{r tLofl skeietcms Uie; tf:6h^ 

auiCj^ e^ibit to the passenger’s notkse^ tnnSiletid kQhcoii&mi- 
we ihe ait ; ahd not the air only, bnt wa^ atlojl for 
fs'^ strSm^ custom of tacking a pump to our €hiStchi<^f«r^iiFaU6r 
the well, of wbieh is generally sutmotinled by heaps of bpmsea 
. pCL yariods; states of putrefaction and deoay^ |}iled up aiif kept 
together by a kind of terracO-ws^, which tbeenormoits accUSau* 
fation of' human, remains renders a neoeBsilTy appendagetoinok 
o|f :th^e teeming receptacles of mortalfty. In respect to ^irr 
markets^Evelyn’s complaints also hold good ; the nlth of out 
8mfi|^te|r^ouses and the abomBiatioBS of iGoyent<»gardeii, our 
^rthi^aux Jleut^Sy are familiar to every^one>‘ but these are 

f ati^rs 'not now immediately befbre us,, howuvet ^serving of 
at 'aid 'which the resources of science have plfewb^re lent 
them the cemeteries and markets bf Parts might especially be 
pesotmd to as containing the elements of admirable arrange-* 
inents. . 

^ " There is another growii^ numance^ to which the folloMnngpas* 
sage from the Fumifugium is not inappropriately applicable : 
We mean the gas^works^ which have'already destroyed the smelts 
knd flounders in the immediate' vicinity m libndon^ while the 
establishment threatens a similar anmhflc^oii of 
tribes of Isleworth and Richmond, and even promises'^to 
"lat^ifere with the honest angler’s sport as high upthe ^ivor as 
Ham ai^ Twickenham ; If/* says Evelyn, *« we may noyliope 
for so absolute a cure of all that is ofienstve> at Ibast let^such’ 
"tyhose works are on the margent'Of the Thames, and which are, 
indeed,, the most intolerable, be banished further oflT, and not 
once dare to approach that silver channel, which glides by her 
stately palaces, and irrigates her welcome banks/* 

But it is now time to acquaint our readers with the irecent 
plans and jproposals for the destruction of 8tnoke> ■ premising, 

‘ however, that there is nothing new in them, for tb^ have been 
.^canvassed and considered with various ability and suocesS). by 
miipost lEdl our first-rate engineers, at the head of whom we place 
'tiro la^ celebrated Mr. Watt, who long, ago turned his mind to this 
subject, and in our opinion^ achieved much that ha«l^ersoBeously 
been gpven to his contemporaries and successors ; indeed,, the 
great engines at (he Soho manufactory^ have all along been 
worked without smoke, and we are a little surpris^ thkt in the 
Report, now lying before us, from the compiittee appointed by 
the House of Commons, To inquire how fatut risayiro practica- 
...ble to compel persons using steam-enginea and furhkces' W their 
diflerent works, to erect them in a matiner less prejudicfal to 
IMiblie health and public cb.mfprt,”. and upon which report 
bill of last session was founded, (hat no notice is taken of Mn- 



ht0,^^l$t ^|^k(^4,iQ JRqfert^of Ar4s(ot 17$6?.: SK 
||i0||bo4» of ^QitstrucUQg fomaces or fijre i^cel^, 
oooidst ff«ah.jruel ioJtl wayfo 

the 4uji9%w fj^am^yh^S^ tagei^ with a cwTttnt^Jfx^h aj| 
th^ugh^, dv/er, or.aiiHDing fuel which Jtras already to srndki^^ 

c^ wffich ja c^v^rt^ ipto.ijqk^ charcoal,; Qrcinders»]a^dy^hicti 
iajioien8a& bpt^ijby^vijiicb.iae^ siaoke ju^dgrosjBei;p^sdf 
tha^fla!i}opy..oom^ 9 g iati 0 , 4 ^ contact withi or by. being Ipropght 
near^ncto the said intensojy hot iuel, andby beipg 
/&£, offr^sh ^ uaubMT^t air, are consumed^ or conv^r||0 

into hea^ or iotp pure flamOf free from smoke.*' Mr. 
speciticati(ni4hen goeaon to describe the cpnstructiou of’, the 
hre-place and fluam.and conUnuos thus : My said ji]iveuti<3i 
consists only Jn.t^ nmtbod of consuming the smoke aod m- 
creasing the hpaT» by causing the smoke and llame of the f^esn 
fuel to p^Msa thfoiigb very Imt funnels, or pipes, br,^^^j|, 
through, or near fuel which is intensely hot, and which has 
ceasea to emoke, and by mixing it with fresh air, when in'ij^se 
circumstances.^* , ^ 

We do not, however, mean to claim for Mr, Watt thp origii||i 
idea of homing smoke, by causing it. to pass through hot filMp 
butmersiy.to shew bis merit in applying a smoke- coi^Vii|n||^ 

. apparatus to furnaces of engines, and other fire-places pri^uc^ 
i large quantities of black and inconvenient vapours. Frahkl^, 
as our readcra probably know, was a great chimney^doctor, aSa 
suggested u similar means of getting rid of smoke 
But, long before Franklin, q^mnlyt iu 1682, Mr. Jiistellread to 
the Foyal Society, An i^obuut of an engine that consumes 
smoke, shewn lately at St. Germains’ fair in Parish.” This 
engine,” as ibis heto called, was merely a chaiSbg'dish with 
.a. descending flue, so that the fumes and smoke ofsubst^ces 
burned upon it passed downwards through the ignited fuel and 
. weje In.that way destroyed. In 1723, too, a Dr. Leutmahn'of 
oWktouijmrghx.qescribed in his Vulcanus Famulans^ nfXoye 
which. dVaws dpwowards.” We thrown out thesenotices mere!^ 
to shew^^c little, originality of the contrivances of the Marquis 
de Chab«mnep, ^d others who have burned their smuk% by V 
downward draught of air. ' 

. Jn tha Parliameptary Report above alluded to, there are tWo 
Invontipius % Jlie destruction of smoke, which appear principally 
. have peeupied the' attention of the committee, and whiqh afao 
profess to that desirable object with a very cdi&- 

vT ij^j^Ti<.pruntoii IS, the patentee of one of these inyenponi^ he 
f Mtmo^*nf the Life and 

K ia r ifriwfc/jiii ; fhU. Trem, , > K J. 
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'^inel e^^'lrate, & 

lti''ac^^ tii^'*fi« upon ans ’jw^te ‘is^terf ‘in front" H S'irilt^^of 
-ilifMM^xoiitin^any deUf^tfg sinnU coid;, ^iSb) .froto the 'ro> 
‘^WwTiwtiori of ^e m^’ltsdf/becditoh*’e^ts%^%f(H^^ iii^n 
"ItB 'nrfi^|"8d iis tio'bsdrifahi'a tWh ifg 
•^ihd ctwl'ie’^W^^dly and perfebtJ^'1Si^ndfeii| Hmd^tn^, 
ihe'Bihoke'at first prwacedi ha¥it& 'toi^rdciolimoerkteb^^ 
dVer the' red-hot bra ^ad 3 ^coahra^^ftel^^'*fhe)|^eat 
-pf t^Man ootisist in the Unifbhhh^'dfhieat, 'ain3‘\tis^ropor- 
^onaW production td'the'arork tirhich tiidhngine has fiSp^fbrm, 
or to ^ <|haht% of ' steam c(msui(ned]; j^briclb'iare pot 
' it^ured f tiie cHiikerS' or .scoriee are produced hi thin'litVers; Ihd 
the'baih are so little heated; that while'tfaree bibhdsof coal 
’^|>er hour are consuming, they are seldom hot' enough to singe 
paper; tile boilers are less itgured than by. a^ommon fire ; and 
there is a oonsiderable saving in the consumraOn bf fibl. The 
^advaatagcb of Mr. Brunton's plan are^ me expense of the 
eppmatuB ; the requisite alteration of the boiler, or rather the 
‘ aadition of a supplementary boiler the necessity of a moving 

J ower to effect the rotation of the grate; and the labour of 
reaking the coals into small pieces before they are put into the 
hopper. Upon the last point Mr. Brunton, when questioned 
by*tW Committee! replies as follows: ** No coals should be put 
on a steam-engine fire until they are small enough to pass a 
'%ree-ihch mesh ; therefore, the necessity of breaking the' .coal 
to that size is advantageous ; but we have lately burned^ a spe- , 
cies of small coal in our own furnace, and also id the tpwn of 
Bitmingham, which has till now^been regarded as perfectly 
'^iseless, and as such there are thousands of tons encumbering 
the ground in the Staffordshire collieries, incapable of being 
used with effect in any other furnace, and wd have produced 
with this hitherto supposed rubbish, 70 per cent of the effect of 
saleable coal V' 

How far Mr. Brunton's invention bears upon the malb point 
bf our inquiry, namely, the consumption of smoke, will appear 
from the following evidence : Mr. James Scott Smith, of the 
Whitechapel Distillery,' says,. We can consume the smoike to 
a very ^reat extent, and although it is not completely invisible, 
yet it IS never offensive ; we never have any pf those dark 
volumes of smoke which are the cause of so much complaint." 
Mr. Brancker, of Liverpool (a sugar-refiner), also ^y€s evi- 
dence as to the great diminution of smoke effeOted by Mr. 
Bruntoii's fire-lregulator and both these g^tleinen speak 
in terms the most unequivocal, respecting the saving of fuel, 

• MimUet of ’ 
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upon ail ita details; we 
^re i«ret% weU and it is mdaed obvipus^ that, iu any 

gr^l^ e8tahluihi4ai|t>.mon3trpu8 aaving all materials, b^t^of 
CDsis more espaci^lyf would/ba eiBSscted l^ the^personal ^nfeT• 
intepih^qa nr tWsmaste^^at^ of scientific persons versed 
iai.thp ininutim of the concern ; yet. we are willing to alW^ jpbat 
cup peat foerit o£ Mr. Brunton's .contrivance, consists ip its 
being almost independent, of the stokers and labourers ; there is 
none of that eternal pitching of coals into the furnace whid 
goes on with such lavish waste in all ordinary engine fires ; 

the pand, principle in this machine/* says Mr^ Smith, ^/^is» 
that it allies ^I.#tpker8 alike good, and they always use the 
same quantity of coals when doing die same work.”^ is, 
indeed:, a great point carried. We think it but justice to Mr. 
Brunton to add,, that private information derived from vadous 
quarters^ confirms, to a considerable extent, the exti;acts, 'we 
have made from Ae Minutes of Evidence ; we are inclined t to 
consider the saving of fuel quite as important as the consump- 
tion of smoke, and in that respect his pre^nsions seem indis^- 
table ; there is also much original ingenuity in bis CQnbrivahce; 
indeed, we are not aware that a rotatory grate was ever before 
either devised^r constructed. 

Another very efiectual, and in some respects, preferable 
method of consuming smoke, is the invention of Messrs, Parkes, 
of Warwick. These gentlemen, who are the*proprietors of an 
extensive worsted manufactory, were greatly annoyed by die 
smoke of their engine*boilers, especially in their bleaching and 
drying ground ; they have now so far effected its consumption 
that, for about twelve hours of the day, the smoke is nearly 
invisible, and there is no soot ; moreover, these desirable objects 
are accompanied, they say, by a considerable saving in tjlie 
article of coals. 

tn the . plan adopted" by Messrs. Parkes the boilars remain 
in statu quo ; the fire-place is somewhat altered in shape, and 
dimensions, but the principal agent, as^ far as regards the de- 
struction of the smoke, is a current of air which is admitted just 
.beyond the end of tjie fire-place, by means of an aperture which 
:tnny be increased or closed at pleasure, and which they call an 
,,a<r-vafoe. ; A small fire is first made to burn brightly at 
back of ’the grate; coals are then filled in towar^ the front, 
in which direction the fire gradually spreads ; their smoke ne- 
cessarily passes over the clear fire, where it becomes suffici- 
ently heated to constitute flame, as soon as it meets with ihe 
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.jiuch evidence, ie to unavoidable iSilaev.* When any 
thing new is igoing ou^JUi .a manufikstory, the headb of the con- 
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tHe>d^ti}f^ ivbic)i is acc6m|iieMM$d;iqf the: Blteriialci 

> ;• '* 

mvea^^bm bmf aQdMiH 2 oni|rfei^ vie^ of MesssilkS^keffe*#; 
cw^ivftnce^ itia obviously |^e&^ble, ^n so^ 
of if rwF'^Biruatcm i tt is riiuch less eomoleii^^^d ebpti^#v^, dtitcH 
vrlm propHy and assidtioudyf€d*feuded a 

cteqpleto destruction of silboke; od thiSOIber faandf itf odor. 

cesa la iiidnitely.inore dependant upon^ the parsons who^jgDanftge 
the fire, and whose di^ositions arp generally a intxtu^;of; 
ignoranee^and prejudice, duly tempered witk the warmth »of the' 
element over which they preside.; we also^donbt wheAer the 
same unequivocal testimony can be adduced tn respect to ^the 
saving of fuel, for this again \s more in the stoker's power. In 
ppmt of originsdity, Mn . Parkes must andoul^^ly yie^r 

the pidm ti> Mc« Bruhton ; he is anticipated in every part^of his 
inyentionby the words of Mr. Watt's patent;.and< we rather tlitnk 
that Mr* Oregon, of whose method of constructing chiiuncy^ 
mr account will be found in a fomker. Number of this Journal^, 
hd9 dlso ^touched iipon some of the most important parts of lus 
caetrivance. We, however, by no means state tnis opinion 
with a view to detract from Mr. Parkes’s merit ; on the con- 
trary, if he has attained that in which Mr. Watt failed, the 
nearer his means approach to those unavailingly employed by 
his. eminent predecessor, the more substantial is the 8ef\^ice which 
be^has irandered the public, and the more pig^e worthy the 
perseverance by which he has accomplished his object. '*i We 
believe that Mr^Watt never affected to combine diminution in 
the consumption of fuel with the destruction of smoke, and 
that, on the contrary, with additional expense and trouble,, 
there were more coals burned; at. least this is the only cause to 
which we can refer the non-consumption of smoke, and the non- 
application of his patent, in the greater number, if not in all, 
the large engines of his erection which we have had occasion to 
Visit. 

One subject seems to u$ to have been, overlooked by the ma- 
jority of shioke-reformers, namely, the construction, and niore 
especially the height, of the furnace chimneys. By conveying 
black smoke, and other pernicious fumes into a capacious anq 
very lofty chimney, much of the noxious matters that otherwise 
escape into the atmosphere are decomposed and precipitated, or 
condensed within ; we were much struck some years ago witi; 
the effect of a long , duo 'and lofty chimney* attadqa^.]tq:|tbe 
Jiteam-engineof the Dartford PowdeT-ntilla; scarcely any smoke 
issued' from it$ funnel, the foliginous particles being almos^ 

^ Vol.m. p. 34«. - 




the chambers ^6f the flue; The cbithne^s 
tk^'^ engine at Paddington^' and of the :We8t MKl^' ‘ 
dle^^Wffiei^works at Hkmmemhith^ are more tlluslradtre in^ ' 
stances ; when these ihachiaetafeat wprk^ the former produces 
iittle ^ stroke t the latter hfmidafes the nef^bouring gardens 
with^pdipetna] sfaowm of the i^Kd soot, and is the ' greatest 
ofkll cd&ceivaUjb hhisances; yet the only ^difference is in iSie 
hrej^t of the iwo'chim^lrytlib boilers bmpg in'all respects set 
andFtOnstrncted alike/ BSsideS, if a high 'dbimnejr VoU 
It is generally wafted away and dissipated; ea^t under 
pSHiCnlar circumstances of wind and weather. 

As to the requisite height of a chimney for the diminution of 
nntsanee from Smoke, we ate not prepared to give an opinion; 
it will depend ve^ much the circumstances of the cases' 
from 150 to 200' feet would, we presume, in most instances^ 
pVOve effectual; the expense of such a structure may certainly, 
be iitgtd' against tile proposal, but we are to recollect that one 
shaft' receiws all the tributary femes of many dues, and 
thdt% great saving 'Would be effected in reducing the nUinbet' 
of chimneys of 'medium height. The intolerabfe nuisance of 
brewers* chimneys, to whose coppem we fear neither Parkes^ 
nor Brunton^s inventions are applicable, would in this way tm 
greatly diminished, if not alcogetner remedied. ^ f 

Among other probable causes of the diminution of smokc,^' 
we look to the employment of steam as a substitute for fires 
ift Whitbread’s brewery high pressure steam is thus very ex« 
tehsively employed, and, although they make quite smoke 
enough, it certainly has lately sustained a very perceptible 
diminution, 

Lastly, we come to the most absurd portion of the specula^* 
tions of theoretical smoke-burners, namely, the improvement of 
the atmosphere of the metropolis. Though some are sceptical 
upon the subject, we will admit that, if ho smoke were made 
in London for a twelvemonth, or if wood-fuel were substituted 
for coals, there might be some amelioration of the atmosphere, 
although our locality and climate always render it turbid and 
misty, independent of adventitious effluvia ; it is, however, folly 
to ascribe any sensible influence upon the great mass of Lon^ 
don smoke to some few steam-engine chimneys, while every 
house is busy in the work of contamipation, and every street 
yielding a proportion of filth for exceeding that of any single 
furnace, though less observed, because administered by sepa^ 
fete vents, and in divided doses 

When the builders of ordinary houses shall find it worth 
While to thrh their attention to the consumption of smoke, uisd 
to display a little mote common sense, as well as science, in 
the mode of warming and ventilating our dwellings; when 
atchitect% instead of confining their studies to the dimeusio’us 
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of ^eDQilea tlie ipe^oi^m«&t of pyrtuoide, sbfdl iijOittdeSeeod 

ta consult and mitihe cbaioist ond the natural phdps^fr^ 
and aobaconae acquainted wiUi the doctrinea of heat* and of 
imeiiniatics, then> and not till then» may we ppec^a dimina- 
tioiiiQf the evils whi^h form the sul^ect of this .artade of >aur 
t Jbaurinil; and although we are not santpniue enengh to antici* 
bate the re^appearance of orchards in the Strandi or vineyards 
in Badbicao, we should thenbe jdatified in looking for .a d^ree 
of relief frona those wiieanoee andimils which smoke aoliets 
npon the inhabitantfi Of London. ^ 


ii. One Thousand Experiments Ckmistry, iviih ^uetrat^ns of 
Natural Phenomena^ and pratHcal ObsSndiiens on the Manu^ 

' ‘ faciUrmg and Chemoal Processes at present pursued' fh the 
successful mdtwation of the useful Arts^unth numerous En* 

: gr(Mn^s on Wood and Copph^. By Coxiw MACKEKztc. 

' London, printed for Sit Blcnaid 'Phillips & Co., 182 L Price 
'SU in boards. , \ ^ 

> WuBN we consider the manifold andmarvellous changes which 
chemistry effects on natural products, converting the dull and 
brittle stone into a brilliant metal, to whose adamantine temper 
the forests yield, and even rocks give way ; turning the bland 
inflammable sulphur into a corrosive acid, which extinguishes 
flame ; extracting from calcined animal bones a substance that 
^ takes fire with tlm heat of the hand, and burns with exceeding 
splendour; eliminating from the ashes of a wood-fire metallic glo-’ 
. bules, which kindle and consume by the contact of ice ; or evolv- 
ing, from culinary salt, an aerial element, in which refractory 
metals bum, even without the aid of heat ; we can readily ima- 
gine that, in rude and remote times, the metallurgist Vulcan 
might be worshipped as a demi-god ; that, in a more advanced 
state of civilization, but amid literary and scientific darkness, 
the chemical adept might be thought the elect of heaven, as 
in Egypt ; or the copartner of Satan, as in Gothic Europe ; 
and finally, that in the present period of philos^hical light, the 
genuine chemist should rank high in society. The wonders and 
uses, rewards and honours, which flow from chemistry, have, 
however, this unpleasant effect ; they tempt multitudes of un- 
hallowed and uninitiated pretenders to rush into the sanctuary 
of science ; and, though they are usually soon and unceremo- 
niously expelled, yet they contrive tq persuade . the Ignorant 
profane^ that they possie^s in their own right .secrets, 

|[hichthey have in tact stolen from the very altar mj^K^mes# 
the English are allowed to surpass all other jmticnfi in 
,^eir funds of cash and credulity, and as the chemical wants 
and wishes of their manufacturers are numerous aqd importnut, 



iDBjpjbriMiii: falls of tete* begsai^ tp 
nTi4^ «ari3<^t of ^fadiim; 6 o}obmi, aod fia%. 
Ojtie*faldff:iLt efa^mieal factories are f committed to 

tfaehai4li^ quackHcfaemtMi wfao» by offecs of unlimited fi^p- 
fitly dasxle the^^dai^k tni^of tibeir moneyed proprietory and 
^ enpplifnt m^ of sound «iews a8d{>riiiciides, vno disdria aueh 
base methodoiof delusiotiy* What ad iostructWebook migfatbe 
m^eby narcdfin|^tbe^4waipet^ sohemeaaiid^eicpcAditiire of our 
l^irionalfieeandfa^^ obmpanies^of varioni great |ftiiitfields,dye- 
arorks, glaee^iouses, sugar-faousesy rkriol^ edtim^ eaadispda 
IrorkSy &c. 

We believe ourselves warrantedy from an extensive range of 
ohsefvatioay in, assertingy that ^ a sum of money ivhich woujd 
ms^e some dgureamid the interest of our national debt, is an- 
nuity wasted by these crafty and improvident projectors who 
iojfest the chemical arts of this country. It has been too much 
the fashion of late to speak contemptuously of the arts and 
manufactures of franco; but if our ingenious and active neigh- 
hours possessed our constitution and our coal-mineSy their com- 
petition would soon leave the British manufacturer little to boast 
ofy and would compel him to have recourscy more freqS^ntly 
than at present, to the lessons of real science. We beg leave to 
hold out the following facts, as a slight check on these narrow 
pr^udiceSy which at otfce degrade and impoverish their pos- 
sessors, by fostering notions of superiority on points where they 
are grossly defective. We also trust that this small may 
induce our operative and consulting chemists to study with a 
little more industry the scientific principles of their art. 

To the manufacturer of sulphuric acid the wholesale price of 


In London. In Farb. ' 

SulphuriSyper ton««..**»»..»*£ 7 7 0 .••• £ II 4 0 

Nitre 27 0 0 .... 76 0 0 


and the wholesale price of sulphuric acid in London is 16Z. Or. Od, 
and •in Paris. . . • 12Z. Os. Od. 

If we estimate, for the formation of that acid, 1 part of nitre 
to 9 of sulphur, though we know some French manufacturers 
employ only 1 to 10, we have the following proportions : 

9x£ 7 7=:£66 ds. 9x£ll dsxflOO 16s. 

lx 27 0= 27.0 lx 76 Q=, 76 0 

£93 3 ^CctoflO toMof materi.biii*mehj £l76 16 

Thus we see that, at the present prices, the materials in France 
cost about double what they cost in England ; indeed fully SO, 
ifwe .consideTthesuperior quality of our nitre compafed^Hk 
(^ployed in France ; yet the product resulting firom these 
Inateriab is sold 26 per eetU. cbca^r in France than in Eng- 
land. ^Nowy put our sulphuric acia manufacturers^ in the same 



*u4>iriiUl the prindple^ of tlfe fbrteaticito 

vi&iol '^pend ofa^ the solution of problem of 

.cd^ditipiis^ \qr Where four ooliflicttitg effihitieW are coiilde^hd^ 
o&J thcH^ tmtw|eu sulph^ acid; liitrotis l^as, oxyg^o, ab|| 
liFow.theie affimti are mpdiflfed' ia a fery essebiibt 
mahiifet % the quantity of hiMgen present in the mixture, and 
^e de|^|e*^f its temperature. ' ^us, a problem which reqilires a 
veiy cI^tSKefatcal nead to reflate, is generally left to a very 
' hand, or iUtrusted to a spScnlative impostob. 


nothing of chemistry but a W technical terhiS* 
The GohseouenOe is, that a great part of the materials of that 
matmfactaV .bre sent off by such managers into the air, iii 
Aiei f^M'df 'stdpburouS acid and nitrous gas, to the Jtn* 
Bpyahit^ of the neighbouring animals and vegetables, Shd the 
rain, fop ofted, of the proprietor* Drink d^p; 6lr tasl^ 
hot/’ is an adage much more applicable to the Hermetic^' Ihao 
the Pierian apmg. ! ’ V ;T 

The workj^ the title of which is prefixed to this article, JihA 
of which 'the fk^rusaA has suggested theSe preliminaiy reiharfcs, 
is admirably adapted to the meridian of the great tribe of che<^ 
hhcal dabblers. It will famish them, at no expenditture of 
teliedt, either in its author or themselves, with th)& ready hieahs 
fhe public. Contemplated simply as a literary 
objject, It IS perhaps the strangest farrago which evdr issued 
ftoi^ OtlLr press. “ There is no method in its madness.’’ It is 
cal^lated to give the same idea of chemistry as We* shquld 
have of Homer or Milton, if the.whole of the lines of their di« 
vine poems were transposed and printed at random* 
such dislocations as these thousand eJCperiments exhiliit; ap^ 
pear even greater than hazard cpuld have produced. Cbahqb 
would now and then have tossed together two similar subjecti, 
as in a thousand rattles" of the dice-box two siibi|ar throws 
might appear in succession. 

The elaborate confusion of its parts might be acdounted 
on the hypothesis that the whole affair is a sort pf literai^jlaif 
ceny; in which case it would become neceslary tp di^^re 
and derange the stolen articles, to prevent their b^Ug'jc^pjg'- 
nised by their respective bwnercL This would^hj^t^ the 
simplest lolutiou of the Cbemiical l^XiUemr^. ‘ ' 

> Jt shhnld have been naxhed, however, ajfef a'fit 
fjing add ibstnidt^e compilation fVom thom^hikU^ 

one experiments, for we conceive the experiment;, of such a book 
iij^ the BKtiSir public much more siirptlsii^' than any chc- 
wonder which its pages display. 



^pxtim yet 


mg *1 

throui 


th?>ept sf|i-pt;e^^- 
Dtisliment» Bnek-iane^ but or their construction afid arrange- 
me^ it^ communicates^no dc^it^ jd^a^ We^ee^ only .adparcel 
n^ed red dguresi ^‘s^Wbed ^it,h fire/’ plugging hpge 
^ jnto the, flaipeBy^aiid.^ number of blaj^^ pot-li^s^ jiang- 

l^reiitly from a. great iron p»p^,with 

A gr^tfd window^ shedding disastropii, tvruigSt on the 
ipfernal iMcene. Ilie publishers, however, are weiraw^e tfidt'a 
fiamio^g frontispiece often helps off a very indifferenjUbook^ 

. The author, if this monstrous nroduction can be traced to 
any individual parent, not only aisclaims ^\^ pre);ensions 
methodical prrangeinent^^but speaks with sovereign contehfpt 
of all system.^ Regarding the order of the wprk« he wo^ 

8ay,that,"not'withstanaing the elaborate researches ana Ingenious 
speculations of many learned men in the several departments 
of ^chemical science, there are yery few phenomena so jj^rfectly 
dkveioped as,tb admit of a systematic arrangeniehtJ,of the 
princij^s deduced from them; consequently, any attempt’ "at 
forming a system, where the foundation and othejr parts of thp 
superstructure are incomplete, would prove abohiye. ft^s ibr 
this reason that attempts to systematize chemistry have in eyei^, 
instance been productive of faili^c*.” 

We congratulate Mr. Colin llackeni^ie on his pei^ect eman* 
cipationfrom the trammels of order, and we trust that the fate 
of his disorderly experiments will in future prevent raw, hands 
from meddling with such dangerous articles as acids, alkalis,- 
crucibles, and chlorine. But his modesty is as meritorious ^ 
his meth^. The audior, at the commencement, perceived 
that a strict adherence to the accounts and opinions 
laost approved chemical writers would be far from satisfactory 
to HiM8£LV ; and would, in many cases, prove delusive to jiis 
readers. He likewise foresaw that, although a general reader 
might, without further inquiry, acknowledge, or allovf as true, 
every process and fact comprehended in the following multitudi- 
nous assemblage ; some who should honour bis labours by a 
perusal might be more fastidious ; and, by calling in question 
the .truth, of a few particular facts, processes, .or opinions, 
mi^t be apt to pass sentence of condemnation upon the whole. 
These considerations, conjoined with an ardent desire, which he 
blmaelf had^ .of becoming practically acquainted with sev<^a^ 
of th% chemical ajt^ induced him, on many occasions^ 
for inforpiation atitfi ultimately ^nuine spuree, vis*, ytbrk- 
vShop pf Jthe artisan t.” To make this delusjye promssSoh still 


^ ♦ Pt€face,p* iv. 


t Idem. 
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taoUveflUkSagi lb* foHtwit^ i» 
pag^: ** Oii/1& me iaM toy Lord Judge, ** thy^^oolu** 

elusions ate but the guesa*work of ittkagination, wUeh JiUsele 
thebfaiik, mi tenfd not to solve flits ^ 

VT# sh^now shew, by u few quotations tahea at haeard, how 
little cammensumte ia flfie certainty of Ai» facts to bis assure 
ance, wad how complstely at yUriaiiee aire ki^ detculs dnd fliOse 
of praotical chemistry, as they are is be fouiid in the workshop' 
of the hateHigottt artisan^ The volume contains 528 pages, 
distributed into 20 cbapteiU, atid otnttmcfiiied with 20 plates. 
'JThe following is the order Of his chapters'!: Isi, Metallic alloys, 
under whMi We meet widi the sulphut^Sts of iron and nickel, 
and^bo phosphurets of niekel and copper. 2d, Art of coat* 
ing metals, dec., with metals, 3d, Separation Of metals, 
iVom tholr combinations. 4th, ^Stpansion of bodies by 
heat, under which we have ebullition, snolimation, fusfon, and 
finally, the blow-pipe of Dr. Clarke and Mr. Hare, spread over 
ten pages. 6di, Chemical affinity, of which the first experi- 
ment is, Non-afiinity of steel for water the second is, 

solution unattended by change of bulk of this we shall 
talk anon. 6th, Elective affinity. 7th, Compound, or double, 
affinity. 8th, Experiments on crystallisation. 9th, Expert* 
ments on the discovery of certain substances in combination 
with others, by means of tests, 10th, Preparation of gases. 
1 1th, Experiments on respirattpn. I2tb, Experiments on com* 
bustion. 13th, Preparation and uses offulminatharg'and deto- 
nating compounds. 14tb, Of the evolution and absorption of 
heat. 15th, Experiments on the motion of caloric, and ou 
the capacities of bodies for heal. 16th, Phosphorescence of 
mineral and animal substances. 17th, Specific gravity. 18th. 
Colouring and Bleaching. 19th, Fermentation and Distillation, 
20th, Preservatives against animal and vegetable putsefac* 
tion. 

The preceding list of the titles of his chapters will shew 
every person of the least discrimination into what cdnfuslon he 
has plunged the details of his work. But lest we be deemed 
of the number of “ fastidious” persons, let us now see how far 

his ardent desire of becoming practically acquainted with 
the arts” has carried him; and wnat kind of instruction he has 
acquired in his pretended visits to its ultimately genuine 
source, the worktop of the artisan.” 

At Exp. 22, under alloy of gold and platinfm, we find the 
following statement, entitled, “ Observations.” It ii# a cu^ 
rious citcutUSfanee, that the alloy of gold add plnttnUm is so-' 
luble in nitric aeki, which does not act on either of the tUetals 
in a separate statef.'^* There is cmly one thlnfg which lessens a 
litfle^thc curiosity of the circumstance, its beigg mime. 

13S^. 44. ** To mcAe cltst^steeL Pht 20 parts of pure iron 



andtf^|^|SN>f,paiyder^ Hessism 4MdUe^ware. Bistmae tb^ 
whole BO l^hat after f^isioa the ilon may be completely covered« 
to prevent the least cootact with the air ; now give the crudble 
a gradual heat, and then eapose it to a white beat. Generally 
an hoar will be Sufficient to convert two pounda of iron into: 
exceedingly hard steely capatdrof being forged ; an advantage 
not possessed by steel in the usual manner/ Oistronlaoni.*^ 
Hd:e the iron is formed into a catbureti by combmatton with 
the cai'bon of the chalk and crucible powder/' IThiS is the 
whde article. We should like to be told what English artisan ^ 
communicated this process, Or at what factory steel is thus 
made* It is Clouet’s old sehemei which no Englishmaii ae** 
quainted with steel Would practise. 

114. To obtain pate pbtHmm.'* Here we hate nothing 
but JEliaold’s preposterous process, which we trust no artisan 
in this country has ever practised. * v ^ 

Exp» 120. To pr^re pure alumine. To a solution of^ 
sulphate of alumine (alum) in water, add a solution of pure 
soda^ as long as a white precipitate falls down. H^e the sul^ 
phuric acid combines with the sdda, leaving the alumine free*^ 
Dry the precipitate quickly, and preserve it in a phial.’’ Now^^ 
as pure soda is an excellent solvent of alumine^ the earth 
not be precipitated free” in this way. Ammonia is the prcM 
per precipitant, and the precipitate may be dried as slowly an 
we please, after it has been thor^ghly washed. Our aumor 
has here contrived, in the fewest possible lines, to display ihw 
greatest possible ignorance of practical chemistry. 

Exp. 171. S^taionnot attended mth change ofhulk. In 
the chemical combination of fluids with solids, the compound 
occupies no more room than the solvent did previous to com* 
bination. Put some sugar, muriate of soda (Gommon salt,) or 
any other salt! into an ounce of water, until no more will be 
dissolved. The solution will measure just an ounce, as the 
water did before the addition of the salt ; but althqugh^ there^ 
is no increase of bulk, there is a considerable increase of den- 
sity and specific gravity.” One hardly knows how to troat Sucb' 
effrontery of falsehood, for every assertion here is eontrary ^ 
the best established facts, and the plainest experiments. Water 
saturated with common salt has a specific gravity of 1*1962, 
and contains 25.5 per cent, of salt. The 74.5 parts of water,* 
in dissolving these 25;5 of salt, whose specific gravity is 2.0, 
Would, if there ytese no increase on the bulk of the solvent^ 
acquire a specific gravity of 1.342« But the real inerouse of bulk 
on diese74.5 parts of the solveflt is to exaedy; » Were 
tlmre not a eondensaflon ^attending this exertion of chemical 
affinity, ^he^bulk bf the solution would be 87.^12. Or, in 
round nui^bqfS/^ parts by bulk or weight of Water, dissolve 







iiae (chalk]!, .fiii| jWJhtW ?s(r? 

Nr lutnA a 9 id:\.iiqhM^j^,en^«^^ce wilt 


irWGl^V^ . .,_ 

Now. 6^ ^ M[itb a 

e^^esqe^fie pm^ 

ci{|6 j5ttw.;irffliiife t^hm 

sOiha cenainiXtf^tj grea|eK t^n cei:i her 

kOI b^.retoed. Ob$ervatim*n- 
'^lie' ^iUitea motion of bodies , ^Ddergoing^^ sol^ti^ docs opt 
dij^r bodi c^es thci^d||)id|3'v4^^ 

Wtejn tlii^^presiiure is usod tho a^sopDstpo pf ya{]^,ur i)^$t flpp^ 
Boi' Hi|fm£^$;ui^cient mecliaiiical force, to . oycrcbipe di^. power 
6|,lUeJl^pay V prfis^es.upon it/' Wp shudder at breeding 
^ia exj^rmiept^ US the iPlorenoe flask will certainly hursts to flie 

Indeed^, the adviser 

df ^^lha proji^t should be made liable at law (qr the duth^eSp 
it llmharda us of the school-boy's attempt to extinguish a bra^^br 
b/pujtihg it into his breeches pocket. ' .‘ .’ /J, 

- **JS5g>. 183. Solution of tin in nitrous acid,. ?,t)ur haa/apt 
ounce of nitrous ' acid^ over halft an ounce of ^nulated tin 
(Ptdvis Stauni) in a tumbler : very little action will take pjacc^. 
owiuh tp inability of both substances to present to^ach other 
a, sufficient surface. But if an ounce of water he added^ a very 
ti^^ti;ommotion will ensue, during which the tin, i^ an oXid^ted 
sta&ji and of a yellow colour, will be seen to nm ^p\|nd down- 
ftbtO the bottom to the surface, whpst a great quantity of pijtrous 
^ is disengaged. This solution is the ^litrite of. tin. 

#T(Ubo9t. The above solutions of tih* as will be sbenbetb^ter,' 
are ntuch used by dyers.” The dyer i\ ro l>e pitied, whb,iy,ouid 
txf ta make a solution of tin, iii th-s way. iu fac^ the action 
above deseribed ruins the process, and converts the tin into . an 
insoluble peroxide, useless to the artisan. But .this . is not all : 
common nitrous acid invariably acts with great violence upon 
powdered tiny and a tyro might seriously injure himself by 
following Mr. Mackenzie's recipe. 

Under Sxp. 412, we find an encomium on the virtues of 
** Strutbpeffer .water, a very productive welt, in. Koss-sbire, 
Scotland ^ the district of the Clan Mackenzie. . This mksrnal 
evidence^ has partly satisfied u^ of the identity pf th^ author 
whose name is on the title-page ; wc once thought it merely , 
2 L Ttom de guerre. 

At Exp^ 469, p. 261^ we find the follpwins. romarks : 

It is necessary to be observed here, that cWprinhr and otlier , 
g'fltses readily absorbable by water, should be received over 
mercury, in a trough made for the purpose of containing from 



as ISlr. Cofija 

Sfackenzte oii^t to know that mercury is the. very substat^ 
employed to ali^qrb chlorine ih. analytic ou mixed 

gases ; tuot^ chemist of commoa sense^ ever 

tried to receive ^Ibriho Over hiercury. 

•* Exp,^ I . Tod^lfipintr. Put a small quantity hf iodine 
into a retort, and hold it oy^ alatnp ; when heated considera- 
bly (about Sdo*^ a'Very bedtilMal vapour/ot gas, wHl come oycr^ 
Which be received in jars on the pneumliti^ shelf, dyer 
water,’* , Qaere j is ’Mr. Mackenzie's water also heated to 9(f^g 
did he ever see, or hear, of iodine as a beautiful gas standing 
over water in the pneumatic trough ? . ^ 

** Combustion is the decomposition of a body at an elevated 
temperature, with the evolution of light and heat. Some sup^- 
pose combustion to be the effect of a certain degree of motio^ 
of the particles of combustible bodies; and that flame is mere^^ 
a transparency, or luminosity, of these particles when they/aj^ 
thrown to certain distances with considerable velocity*.** One 
can hardly affca'd to waste criticism on such pompous nonsense^ 
Combustion is known to be most vivid, when simple bodies ai;e, 
engaged ; and when there is no decomposition, but the reverse, 
as with phosphorus and oxygen, sulphur and copper, $*0. ' 

** Exp» 529. Combustibility of kydrozincic gasJ* lliis fide 
name merely signifies hydrogen procured by acting on zinC| ailf 
usual, witli a dilute acid. 

Exp. 545. Tin burm brUUar.fly m oxygen 'ga$. Heat somd' 
granulated tin considerably, in a ]'katinuir) spoon, and in tliTs 
state immerse it in oxygen gas; a iveautiful combustion,, 
attended by a brilliant white light iasiautly take place; 
when oxide of tin will be formed.*’ The possessor of sucli*'‘)^ 
spoon had better net try this trick, for if the tin burns, which 
we have some doubts aLoTit, the .«poon would melt, thus adclidg 
to the instructivencss of our author s experiment. 

“ Exp. 571, A lighted taper burns with much energy in 
chlorine gas.*’ It so happens that it is presently extinguisneit.' 

** Exp. 672. Combustion of charcoal powder in chlorine. Pour ' 
some dry charcoal, newly made and finely powdered, into ajar,' 
containing chlorine gas ; a very beautiful combustion will take 
place, displaying a stream of fire.” Not true. . 

719. Latent heat is necessary to preserve bodies iu , 
ihe sbZid, liquid, and gaseous states.” Dr. Black imagined that 
bodies would keep very well in the solid state, without the help^^ 
of latent heat. Mr. Mackenzie has discovered that they wiU^ 

wot. I ^ ^ 

When ^dies are mixed or combined, and the density’ or,, 
bulk bqconies less than that of the fluids before mixjtuire, ^eat 
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wjU be' &t tsi^0^yiibW^ 

|^ao% pdnted^ in^itdicB; H^’d^endy does iioi hao% di^t 
when ihb^ density of a lcK>dytS%cin^Bieedby any bseans, italmlk 
become^ l<iS8t and vke ve¥^! * : ^ * * "• ' * 

’ IFhe cbapler on specific gravity^ is atniSed datwith^ common- 
place aM ilUarranged details on the a’irt'bf swiihmmg;, diving 
beils^weatherE^glasses^ balioont, ^d eL{r<<pifmp8; , 

Chapter IS, entitled CoZenen?)^ and contains an 

unmerciful and unacknowledged plagiarism from 'a theoretical 
article On Dyeing, in the first supplement to the Encyctofedia 
Britdnfiica, It can be of no service to the artisan. 

“ 867. Blenching by mechns of the Oxymufiatic gas*^ 

Towards the end of this article we have the following precious 
recipes. The proportions observed when cOtton is to be 
bleached^ are manganese 30 parts, common salt 80, sulphuric 
acid 60, water 120. For linen cloth the proportions are as 
follow : manganese 60 parts, salt 60, sulphuric acid 50, water 
50.^’' We should be glad to know why 30 parts of manganese 
are sufficient for 80 of common salt in the first ckse, and 60 are 
required for 60 in the second. Nothing can place in a clearer 
light than these recipes, the irrational and dangerous empiricism 
of his pretended prescriptions for manufacturers. Again, “ Exp* 
670. To bleach by means of the sulphuretof lime*’’ This old 
project of Mr. Higgins, was very unfortunate. If Mr. Mac- 
kenzie will take the trouble of inquiring of any intelligent Irish 
linen bleacher, (and there are many who understand chemistry 
infinitely better than he does,) he will find that the linen trade 
received such a shock by the employment of sulphuret of lime,’ 
instead of barilla, as it did not recover in reputation for several 
years. An immense deal of cloth was ruined by this notable 
recipe. Mr. Mackenzie’s directions to bleachers remind us of 
those of an eminent agricul^turist, (not less profoundly versed 
in practical chemistry), to farmers, who having heard of a plan 
. for preventing the ravages of the fly in turnips, part of which 
consisted in steeping the seeds in a solution of chlorine : and 
having, moreover, heard that chlorine was produced by a mix- 
ture of oil of vitriol, salt, and manganese, committed the 
trifling chemical error of directing the seeds to be steeped in 
this mixture ; a perfect cure, no doubt, for the fly, or any other 
evil to which the crop might have been liable. 

Exp, 997. Copal Varnish, Reduce to powder an ounce of pure 
carbonate of potash, and then lay it before the fire till it becomes 
. hot apd dry. In this state put it into a pint of alcohol, or oil of 
turpentine. All the watery particles contained in the oil, or 
spirits, will be absorbed by the alcali ; and the alcohol, or turpen- 
tine, will thus become pure, or highly rectified. This process is 


• Page 349. 



sc^e^ts. Now the turpentine, or 
j»piri|^,|Kil6i^ vesisysl >willi,^^^^ of |:jeaii dry copal, hnelt 

pounded and . pl^lthe vessel in m^tn w^r ; the cop4 
will soon be dissolved*" Observations." “ if the spirits of tur- 
pentine be aloalued lyhen, fhe copal is dissolving, a little spirits 
of wine should be added; and if the spirits of wine benlc^ized 
when the copaUs dissolving, a little spirits of turpentine should 
be added ; the sediment of the varnish will dry on^ the silk in a 
few hours; the thicker the varnish, the sooner it dries." On ^is 
occasion, as with most other of his practical recipes, Mr. Mac- 
kenzie has been humbugged by. the workmen to whom he has 
addressed himself. The above process is good for nodiing. An 
ounce of dry carbonate of potash will not dephlegmate a pint of 
the alcohol of the shops, and the copal instead of being soon 
dissolved might remain there till dooms-day. ^ 

We presume, we have now satisfied every reader of ordinary 
intelligence, that this costly octavo is so devoid of scientific 
views, and so replete with practical errors, as to render its pe- 
rusal useless to the student, illusory to the political economist, 
and deceitful to the artisan. Here and there, we meet with ex- 
tracts from respectable authors, inserted often without acknow- 
ledgment, and always* without direct reference to the source 
whence they are immediately derived. But, in general, the book 
is a cento of obsolete and exploded operations. We close these 
remarks, flowing solely and sincerely from a wish to protect oiir 
countrymen from deception and loss, with the following sentence, 
very slightly altered from the author’s note to page 274. “ It is 

hoped that none of the experiments will be repeated dirough 
wantonness.” In this case, we are sure they will not be tried at 
all ; for neither profit nor instruction'' can result from their repe- 
tition, as described by Mr. Colin Mackenzie. 


iii. Philosophical Transactions of the Royal Society^ of London^ 
for the year 1821* Part IL 

In resuming our account of the Philosophical Transactions for 
the year 1821, we shall lay before our readers a brief abstract 
of the principal facts contained in the several papers published 
by the Royal Society, examining them in the order in which they 
stand in the volume. 

ti. 

1. An account of Experiments to determine the acceleration of t^ 
Pendulum in different Latitudes, By Captain Edward Sa- 
bine, of the Royal Regiment of Artillery, F.R.S. & F,L.S. 

To the merit of Captain Sabine, as an accurate and acute 
observer, we have more than once had occasion to advert ; he 

2 B 2 
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and 

subndtiing ta aeT«i^'depriii^TOi»r oild [ierioiial ^ger* m &e 
j^roiinotion; pf -wa^to^ 'par- 

darinff the expeditiom^ to tho Ajfcdc i^oaa ;(iidd^^ 

Roes tp 181^, aad especially undelr Capt^ ParW ia 1819 and 
l§2toj5, for die akill arid persevc^cp'^^wfach ^ display ia 
overoooiiog. the untoward difficulties Vm lidjf^e^e^ obstadeS;; 
arising outof situation and climate. 

The cl^ks arid pend ulums/used by Captain Sabine in the 
^earch^a to tho Royal Society, 

and were^preparea by their atrection, pnderthesuperiqteiidence 
of Captain Kater, whose description of them is quoted by the 
atithor a^thC commencement of his Communication.' The ex- 
peripiehts warg made during two voyages of discovery in search 
ofa North-west passage, the ffist in ISiS, and the second in 
1819 and 1820 ; and Captain Sabine details in succession the 
ptQceedirigs at each station where an opportunity was afforded 
of landing and setting up the clocks, and concluded bv recapi- 
tulating the number of vibrations made by each penmllum hn 
the different latitudes in which it was tried, and by stating the 
deductions regarding the figure of the earth, which follow from 
idle accelerations thus determined. 

In the first voyage, the number of vibrations was asce^airied 
at two stations only, namely, at Gardie-house, on the island of 
Rimssa^ and on Waygat or Hare Island, on the west coast of. 
Qreenlaiid, the latitude of the first being 60^ 09' 42" n., and 
that of the second 70® 26' 17" n. The number of vibrations in 
u mean solar day at London being 86497.4, at Brassa they 
were 86530,507, and at Hare Island 86562.6386, giving an 
acceleration of 33.107 vibrations between London and Brassa, 
and of 32.1316 between Brassa and Hare island, or 65.2336 
between London and Hare Island. 

Captain Sabine then proceeds to detail the preliminary expe- 
riments relating to the pendulums, and the results of his vartqus 
observations, made during the second more auspicious voyage 
under Captain Parry, from which it appears that at Melville 
Island, in the Polar Sea, in lat. 74® AT 12."4 n., the me^ 
diurnal acceleration amounted to 74.734 vibrations. Of the 
proceedi^s at this station he gives a circumstantial account, 
which wefrpm lay before our readers the following interesting 


As seen as the harbour was determined in which it was purposed to'teeure 
the ships for the winter, and whilst a canal was cutting to admit them 
tbroCgn the ice by which it was already occupied, its shores wereeaiteliiUy 
examined, with a view to select a sotCable spot for an observatory* 

Ttie land was found of little elevation, and generally level, except where 



IB wbM^the wiot^r'sfall snow 


bi^ iraiutfttdK^ «bliiailid‘ol ^atid lutamiikea 

nf^th «roa11 itini^/UiBd^tlie.^ddb^^^ tbf^i^iinlditpDefocIt oC which the 


lirospc^t^faai 


by the fro«t, and ^as 


ci^tfer part bore evidmt marks 

__ , .^jhViathaiiloitttdbvated sj^afToi^^ 

[hjt fi^iuli^Mii rn tbeckiek^tandiB on the return bfsunutter. 


aa no prtfenib^.iifiatidn coi^M be found within sacdi c|istanoe 
fiH»a) the eh^8« adit have been convenient, or pideecl prudent, to 
venture, one of these Was fixed oh $ and lit was ho]^ that by dinking^ tha 
hsgfS of the stands a few Inch^ into the frozen soit, hnd by comiiidnain* the 
experiments as early in the ensuing year as the season sho&M admit, dbey 
might be completed before the ground should be affected by a tbaw* , f 
It wiu desirable therefore to be thoroughly prepared before the severt^. 
of the Winter should set in ; accordingly when the Ships had been secured,^ 
and a party of men could be spared for the occasion, an observatory house 
was commenced. The house was built of the store plank and boards 
carried by the ships, care being taken to cut or injure them as little as 
possible : the walls were weather-boarded, lined, ami filled in between with 
moss j the roof was protected by a tarpaulin covering ; it was divided into 
two rooms, whereor the inner, being designed for 4he reception of the 
clocks, was warmed by pipes proceeding frt>m a stove placed in the outer 
room ; the floors were boaided, and the walls furnished on the inside with 
Russia matting. The house was finished and the clocks moved into it 
before the end of October. ^ 


Iftf any hope had been entertained of being able to do more during the 
winter than merely to prepare for the return of more favourable weather, 
it was ended by the severity of cold, far exceeding expectation, with which 
November set in. From this date until the close of March, the highest 
degree registered by a thermometer, suspended in the air, was +6^Fah^rUii^ 
heit, and in no one of these five mouths did the mean temperature rise 
above — IB^ ; under such circumstances, an attempt to raise the teoiperfu 
lure of the house, sufficiently to carry on the experiments, and to keep jt 
up during their course, with the requisite steadiness and unlformiQr, ititfii 
have altogether failed. It may not be amiss to remark, that notwitbstanch 
log the bouse was as effectual for the purpose as the utmost liberality, ip the 
supply of materials, with no labour spared in their application, could pro- 
duce, a veiy little wind with so low a temperature abstracted the heat with 
such rapidity, that the influence of the stove was scarcely felt beyond it^ 
immediate vicinity ; and a thermometer placed in those parts of the inner 
room where the docks would have stood, could not be kept above zero, 
with such fire in the stove as it would have been prudent to maintain. 

The clocks were therefore suffered to remain unpackedduring the winter 
in the inner room, whilst the outer served a variety of useful piiiposes, 
which could not have been conveniently effected on board ship. 

On the 24th of February, the matting with which the walls of the optcf 
room were covered accidentally caught fire, and notwithstanding the en- 
deavours of the persons who were present, the fire was communicated 
rapidly to the roof ; it was at length fortunately extinguished by the exer- 
tions of the officers and men from the ships, before the clocks or any part 
of their apparatus bad received injury ; the packing chest aloqe of one 
was slightly scorched : the only personal sufferer on the occasion was an 
artilleryman, who had accompanied me on the voyage, and who, in hVs 
anxiety to place the instruments out of danger, expos^ his hands 
ously, and was in consequence so severely frost-bitten, as to render neces- 
saryfoe amputation of three fingers of the left hand, and two of the right. 

The house was speedily repaired, the outer room being reduced in sise 
to sufficteut to contain the stcive ; and the inner room,, whicli had 

scarcely been tout^ed by Uie fire, remaiuuig as before, 
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unpacked a^d set up : the* flooring being removed, the lege of the 
iver^ placed on slippers sunk some Inches into thefrofengrpundiii grooves 
which leere excavated by crow hamw . ^ . 

It may he ^osthy of that when the boxes containing the ther- 

mometers* which . dccoippsuy the clocks were opened, the mercury was ob- 
served to be Ktired into the bulbs and although tlih temperature 

of the air had not Wn so low as the frosenjm^il-af m^^cijfry for several 
weeks. The thermometer boxes were enclosed each with the pendulum to 
to which it beluugediin a stout case of oak$ and these, ag^u were ^ntained 
in cliests holding each one clock with its apparatus' complete. The ther- 
mometers had been thoroughly cooled in their cases by the -long continued 
severity of the winter ; but the warmth had not yet ma^ its way through 
such a multiplicity of enclosures. It may be also mentioned, in proof of 
the slowness with which such a mass of solid brass as constituted the bub 
of the pendulums conforms tp the temperature of the snrrouuding atmo- 
sphere, compared with the mercury in the thermometer tubes, that several 
hours had elapsed, after the pendulums were taken out of their cases, 
(when it is presumed they also may have been at —40^) before they ceased 
to cause a deposit of moisture from the air of the room, which was about 
the same number of degrees above zero : the mercury in the thcrtnonicters, 
on the other hand, took up the temperature of the room within b<ilf an 
hour after their exposure. The clocks 'were put in motion on the 30th of 
April, and the account taken up on the 4th of May, the room having been 
kept at about the temperature of +45° for the preceding three days and 
nights. “ ^ 


It was not, however, till the third week in May that the wea- 
ther became warm enough to commence the observations, for 
daring the first fortnight strong westerly winds prevailed, and 
the observatory was occasionally buried in the drifted snow, when 
the only access to it was by digging down to die window of 
tbe room containing the clocks, and its mean temperature was 
btily 6°, instead of the desirable one of 45®, at which the expe- 
riments in London had been conducted. During the second 
fortnight the mean temperature was 25®; but various difficulties 
occurred, and at the end of the montli the thaw prevailed to such 
an extedt as to oblige the abandonment of the house, before 
any satisfactory results had been obtained. 

Towards the middle of June, therefore, tbe clocks were set 
up in a tent, which could be occasionally heated by a stove, 
and an account of their going is given from the 30th of June 
to the 14th of July, when.it was conceived that a sufficient 
number of results had been obtained. 

From the observations, fully detailed in this paper, respecting 
the length of the seconds’ pendulum at the several places of 
observations, it appears that its length at London being, as 
ascertiined by Captain Kater, e= 39. 13929 inches, at Brassa it 
is 39.16929 inches, at Hare Island 39.1984 inches, and at Mel- 
tffile Island 39.207 inches. 

^'Captain Sabine concludes this important communication 
with tne following table, sbewii^ the diminution of gravity frepn 
the pole to the equator, and the resulting ellipticity of the 
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preceding: observations by Capt(^iri 
Kaler's ^i^^&ibed'in the Tramcuithns fd^ 

1319. -.v. - *?, \ ‘ ■ '■ 



UitonttiCion of 
Cravity. 

ElHpti- 

city. 

London ‘and Brassa .... 

.0055066 

1 

3 * 4 , . 1 . 

London and Hare Island . 

,0055082 

1 

Brassa and Hare Island . . 

.0055139. 

f 

London and Melville Island 

.0055258 

1 

SI‘2,6 


2. Some Observations and E:vperiments ow the Papyri, found in 

the Rains of Herculaneum. By Sir Humphry Davy, Bart. 
P.11.S. 

In this papet Sir Humphry Davy gives an account of his first 
experiments upon fragments of papyri, which induced him to 
hope that chemistry might afford assistance towards unrolling 
the MSS. He then describes those in the Museum at Naples, 
and the processes carried on tliere, and concludes with some 
general observations on the manuscripts of the ancients. The 
following is a brief outline of the interesting contents of this 
communication : 

The papyri in question appear to consist of leaves reduojtMl 
to the state of cinder, cemented by a matter soluble in certain 
liquids, and especially in muriatic and nitric ether ; now, as 
chlorine, while it has a strong attraction for hydrogen, exerts 
no action upon carbonaceous substances, and as charcoal forms 
the basis of ancient writing-ink, it occurred to Sir Humphry 
that that gas might be usefully applied to destroy the adhe- 
siveness of the layers ; he therefore tried it and somd||pther 
agents, possessed of analogous properties, and his attempts were 
to accr^in extent successful. 

The state of the Neapolitan specimens, and the general exist- 
ence in them of undecomposed vegetable matter, suggest some 
curious remarks rhspectitig the origin of the changes which they 
have suffered, and which have commonly been referred to the ac- 
tion of fire ; the part of Hercul^eum, however, in which they were 
found was not inundated by lava, but covered by sand and aslms^ 
Cemented together by the opm^ation of water ; and again, that 
fire is not necessary for the carbonization display^ by the ma- 
nuscripts, is inferred from the state of the wood houses 

at which is always converted into charcoal, though 




centered' ttgbeff^^cb ihvm 

tbAy iUl at « ditlioee 4^4fid!e%f milst 

Vesavitis. the N«ii^i|Mtaaaascittpt«FdM»r^ aie aeiafir 

coveted whh %^^8sy f8idM)tflkam resei^^ 
3iv*HtMaplii^«imgge8^ dccotapcBitioacaihea^ 

taiiiMd die^7^d fnoir eonvertad. into ja htiUimt aaitpaL 
charcoal) leaving phosphate of lima wh«ahunied^lHi|.prod«€- 
ing at the same time no inconsiderable quantity of ammonia. 

One method only haa been adapted IbrunroUing ilmeelragile 
cmle of oarbonHsed papyrus x it^coniista iii:app1ying thid ailima! 
tneihbrane (gqld^beate^* skin), by a solution of glue to ihh back 
qf the ntauus^lpt) and carefiuly elevating the layers by a silk 
thread, when. tW glue is dry» Alcohol and ether were foiind 
useful auxiliaries in this operation, and great advantage was also 
dmived from throwing warm jiair upon uxe surface of die leaves, 
with precautions wtuch are pointed out in the paper before us. 
The different MSS >9 however, required very different treatment*. 

During the two months that Sir H. Davy was employed iii 
these experiments at Naples, he succeeded, with the assistance 
of j the persons attached to the Museum, in parti ally unrolling 
twenty- three MSS., from which fragments of writing were 
obtained, and in examining about )20 others which gave no 
hopes of success : 


Had I should gladly have gone on with the undertaking, from the mere 
prospect of a possibility of discovering some better results, had uot the 
lahour, In itself difficult and unpleasant, been made inoreso, by the con- 
duct of the persons at the head of this department iu the Musenm. At 
first every disposition was shewn to promote my researches ; for the papyri' 
remainiug nurolled were considered by them as incapable of affording any 
thing legible by tlie former methods, or, to use their own word, dhpmift ; 
and the efficacy and use of the new processes were fuUy allowed by the 
fiyolgatori or unrollers of the Museum : and I was for some time permitted 
to dioose and operate upon the specimens at my own pleasure. When, 
however, the Reverend Peter ElmsLet, whose seal for the promotion of 
ancient literature brought him to Naples for the purpose of assisting in 
^ uudertoking, began to examiue the fragments unroll^ a jealopsy, witli 
regard^ bis assistance, was immediately manifested; and obstacle^, which 
tlie km interfereuce of Sir William A’CourT was not 'always capable of 
removing, were soon opposed to the progress of oar inquiries ; and tliesa 
obstacles were so multiplied, and made so vexatious towards the end of 
February, that we conceived it would be both a waste of tlie.poblic money, 
and a compromise of our own characters, to proceeiL 


In respect to the date of these MSS., Sir Humphry remarks 
that, fVom the mixtOro' of Oreek and Roman characters, it is 
probable some of them were very ancient when buried. The 
mk with T^sich they were written was a mixture of charcoal ai^ 
glue, stei iVom thocunission of day mention by Flfcy of an ink 
of and irCn, it is not probable that it waauted up to his 
peijhd)b\it that, parchment and onr present writing ink were 
adopted together, “ for a mixture of charcoal and solution of 



theldLia; whe^esu^ tliie^ 

|h«wfafcal dnsolvestba^geiatine^idf 

MSS:, and tlMt' whuk siibstaiiee iid^^s as^ a mordant/’^ « '^' 

The earitest|»trchin^fiiaii«mrip4^^ ara pitiibablv the Codices 
J&si^^dhlciTered^is'the Ubfel;ie» 0 f MMaQ,.aDd of Ectoie ^ 
iit^Aecre, tiino'^faas destfoycKlHhaivi^elable^iDQatier^^ Ibr ink>^ 
botdoiution^bf^lUfevit^itabialekam > i>> 

j rhiEi^e tf ied'sev^LtabBlMoet- fot i^tering^ fekiuir fb iha toilM ' inf an- 
dent > ^^The triple pruselate of ^potash, , used' jn. the, toauimireiMHiH 
by tbe late Coarles Blagden/ with the alteniatioM of 
found succeWul, but by making a weak solution'' of it with a sihs^ 
((tidntity of muriatic dcid, knd by applying them \o tbe letten in tbetr ^tate 
of mixture with a eamel^s hair pencil, the results ure stilt better. 

After all, we have probably sustained lio great loss in the 
destruction of ‘the Herculanean manuscripts t ho fragments of 
Greek, and very few of Latin, poetry have beeil found ih the 
whole GollectioU, and the sentences which have been made Out 
shew that the Works are of the same kind as those before ex- 
amined, aiid belong to the schools of the Greek Epicurean phi- 
Ibsophcfs and sophists. 

3. Observations on JfaphthaUney a peculiar svbstance rCiSembl^ig 
a concrete Essential Oily which is apparently produced during- 
the decomposition of coal-tar y by exposure to a red heai^ By 
J. Kidd, M.D., Prq/essorq/*C7tcmwfry, Oxford, 

This is the very singular substance of which an accounLhas 
already been given in this Journal (Vol. VIII. p. 287), but upon 
which no distinctive name had then been bestowed; ppipst 
important deficiency in its chemical history is unfordknately. not 
supplied by Dr. Kidd. ” With respect to the elementary con- 
stitution of this substaUce,’" he says, “ I am not enabH^d to giv4 
any satisfactory information.” li . 


4. On the Aberrations of Compound Lenses and Object Glasses, 
By J. F. W. Herschel, Esq. F.R.S., &c. 

.. In this elaborate and tinljr important paper Mr. Hersdiel 
presents,- under a general and uniform analysis, the -whole 
tbeciyorthe aberrations of- splierical surfaoas, and furoisbes 
practicid resttUs jof easy compotatkm to tbs artist* disentaogleil 
from all algebraical comj^lexitjr, and applicabiet by inteipolar 
tions of tl^e sunplest possible kind, to all the ordinary^ivaneties 
of the nmterials cn which be has to work. . . 
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§, AnAccmnf'qftheS3kelid(}mo/M JDuffongitiwoWo^^^ 
noeeros^ and f!apir ofSi&ii^ra^^nt to England by^Sir Thomas 
Slain^€^ iRe^ffkSj Gauemm^ af Sencoolen, By Sir £• Home^ 
■-Bart;='V.F.Ii.S. " ^ ^ 

This memoir is illustrated by plates, from drawings by 
Mr. €]ift, without reference to which the details wou}d scarcely 
be intelligibk to the majority of our readers. Sir iGverard 
justly eulogizes the exertions of Sir Thomas Raffles in promot*- 
ing the pursuits qf natural history and comparative anatomy ; 
to his active interference we are indebted for the account of tliat 
very singular animal, the Dugong, published in the preceding 
volume of the Philosophical Transactions i it is the only one y^et 
known that grazes at the bottom of the , sea without legs ; be- 
ing of the figure and form of a whale, the position and structure 
of its mouth enables it to browse upon the fuci and submarine 
algos like a cow in a meadow, and the whole structure of the 
masticating and digestive organa shews it to be truly herbivo- 
rous. It never visits land, or fresh water, but lives in shallow 
' inlets, where the water is two or three fathoms deep. Their 
usual length is eight or nine feet. But a curious and, to some, 
perhaps the most interesting part of the history of this animal 
is, that the flesh resembles young beef, being Very delicate and 
juicy ; so that, as Sir Stamford, in the description of its dissec- 
tion, remarks, it afforded no less interest under th^ knife, 
than satisfaction on the table.’ ^ 

6« On the Mean Density of the Earth. By Br. Charles 
Hutton, F.R.S. 

IVe canjjj^ever feel satisfied that it is fair to infer the density 
of the glooe from that of any protuberance upon its surface, 
und are, therefore, not inclined to acquiesce in the importance 
of Dr. Maskelyne’s researches, who aimed at ascertaining the 
mean density of the whole “ terraqueous globe of our planet,” 
by measuring the dimensions of an insignificant mountain in 
[Gotland, and comparing its attraction on a plummet, with that 
of the whole earth on the same. Mr. Cavendish sought the 
solution of this problem by another method, consisting in as- 
certaining the attraction on small pendulous balls, of two 
inches diameter, by iatrger ones of ten inches diameter, as 
compared with the attraction of the earth on the same. The 
respective merits of these two experiments admit of considerable 
discussipb, and upon these it is not our intentioit to enter ; the 
author of the paper before us is^in ‘faVdut of the for- 
and he bore an active share in the investigations con- 
dl^d with it ; he took all the measurements upon which the 





calcttll^ODS tTbe magnitude of the mountain were 

fottibded, and; in short, those computations re* 

corded in PkilosophiccA T^ai^eix^ 1778^ and which 
employed his daily labours during the greater part of two years. 
Under these circumstancesfbe mstly complains that his name 
has been withheld, with regard to the great share he took in 
those inquiries, and that assertions ha^re been attributed to him 
which are not justifi^ by any thing he has written. ’ From a 
review of the investigations, he thinks it highly probable that 
the mean density of the earth is five times that of water, but 
not higher ; Mr. Cavendish has assumed the mean density 
=;5.48, a result, upon the accuracy of which Dr. Hutton has 
thrown much doubt. We do not think that the computations 
founded upon the mountain experiment, derive that verifica- 
tion from Mr. Playfair’s Lithological Survey which Dr. Hutton 
is inclined to insist upon, and we wish that he had deduced the^ 
number 5. from more satisfactory data. When our author’s 
computation of the earth’s density was first made, the real 
density of the hill was unknown, it was only known that it 
consisted chiefly of very hard and dense rocks,'’ much heavier 
than common stone, which is allowed to be 2^ times the density 
of water. 

I then, by way of example in applying the density, multiplied { by 2^, 
\vhi<‘h produced \ or 4^ for the density of the earth, on the smallest as-* 
sumption ; till such time as wc should come to know more nearly what the 
real density of those rocks is : and therefore 1 must feel reason to com- 
plain, th: this number (4}) has often been stated, rather unfairly, as my 
final conclusion for the earth’s mean density ; instead of being only tha 
very lowest limit that might be used, till we could better learn something 
on that point with more certainty. But a lithological survey of ‘the moun^ 
tain being afterwards accurately made, at my earnest request, by that ex- 
celloi. ' philosopher and geologist, Mr. Playfair, the result of which was 
published in the PkiUmphicdl Transaviiom for the year 1811 ; I then ap- 
plied his mean statement of the rocks to my own calculations, which gave 
me the number 5 for the density of the earth ; as 1 published in the four- 
teenth volume of my edition of the Philosophical Transactionoy and in the 
second volume of my Tracts* 

In concludiug his paper. Dr. Hutton suggests that one of the 
pyramids in Egypt might profitably be employed instead of 
a mountain for this experiment; such a body, he says, ofTers 
several advantages; its mass is sufficiently large, standing 
upon a base of about the size of the whole space of loncoln’^ 
inn Fields, and of a height almost double of that of St. Paul’s 
Steeple. 

Then the station for the plummet, or zenith sector, could be taken much 
nearer the centre of the mass, than on a mountain , which would give a ^rger 
quantity^ of deviation of the plummet ; then the regular figUK and the 
known composition of the mass would yield great facilities in the calcula- 
fion of itsuttraction"; lastly, the deviation of the plummet might be ob- 
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served on all the four sides. Sfamild such a project take plncc^ he 
hm to taka the stations at sbabt^osia fpurlk or its aUitudCfl^ve 
tM beln^ Uia.PMia where the daviatiott of the plummet would he the 
ipuatcst. Finally^ so favourable fof expcrtmeut (]o .those cumn- 

Stances appear^ and so anxious are tny wish^lbr its Comt^l^ion and succSss» 
t^t^.ururaitk^pot foriuygs^ Oga apd^Ue l‘^o^djba gW, to 

Btake^oufi in any party to unukrtSkp pch V expedition* 

y ' . , 

7. On'if& Stipa^aHon of InmfhM otlnir By J. P. W. 

Herscnel, Esq. 

The following is Mr. HerscheVs mode of proceeding : 

The solution contaiuing iron Is to he brought to the maximum of oxi*< 
datioii, which cau be communicated to it by boiling with nitric acid. It 
is then to he Just neutralized whih in a Hate of ehuUHim^ by carbdnate of 
ammonia. The whole of the iron to the last atom is precipitated, and the 
whole of the other metals present |[wbich 1 .suppose to be manganese^ 
cerium, nickel, and cobalt^ remains in solution. 

The precautions necessary to ensure success in this process are few aud 
simple. In tne first place, tne solution must contain no oxide of manganese 
or cerium above the first degree of oxidation, otherwise it will be sepa* 
rated with the iron. It is scarcely probable in ordinary cases that any 
such should be present, the protoxides only of these metels forming salu 
of any stabili^ j but should they be suspected, a short ebullition with a 
little sngar will reduce them to the mlnlimim. If nitric acid he now added, 
the iron alone is per-oxidized, the other oxides remaining at themSiriraum. 
Moreover, in performing the precipitation the metallic smution should not 
be too concentrated, aud must be agitated the whole time, especially towards 
the end of the process ; aud when the acid re-action is so far diminisbcd 
that log- wood paper is but feebly affected by it, the alcaliiie solutihtt must 
he added cautiously, in small quantities at a time, and m a dilated state.. 
If too mneh aleali be added, a drop or two of any acid will set pll right 
again ; but it should he well observed, as upon this the whole rigour of the 
process depends, that no inconvenience can arise from slightly surpassing 
the point m precise neutralization, as the newly frecijpitated carbonates of 
the above enumetaied metals are readily soluble, to a certain extent, in the 
etdtetions in which they nay formed (though perfectly neutral}. In the cases 
of cobalt and cerium, this re-dissolution of the recent precipitate formed by 
carbonate of ammonia is veiy considerable, and a solution of either of 
these metals, thus impregnated with the metallic carbonate, becomes a test 
of the presence of peroxide of iron, of a delicacy surpassing most of the 
re-ageuto used in cnemistiy, the minutest trace ol it being instantly thrown 
down by them from a boihne solution, provided no marked excess of acid 
be present. To be certain trewever that we have not gone too far, it is 
advisable, after separating the ferruginous precipitate, to test the clear 
liquid, while hot, with a drop of the alcaliue carbonate. If the clond which 
tbU produces be clearly re<di8solved on agitation, weroay be sure that only 
iron has been separated. If otherwise, a little acid must be added, the 
liquor poured again through the filter, so as to wash the precipitate, ahd 
the aeatfilleatioa perfor dm anew. 

Such of our chemical readets as may be concerned in the 
analysis of ferruginous compounds, will find soipe remarks 
on me subject in the observations which foHow the above 
cjjtract. 
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' the ^^Vtithr^tf' ftiljkich hcui'fi^m'liestii^oydcL jI^v .H^liry £drie«V 




Hie debits tff^ to ddmit of 

being quoted at Ten^bSn journal,' at 'tfie aame lime they^ 
lead to the demonstration of a curioos and important pbysiolo** 
gical fact, and upon ithat ground tha eommunicatipn bas |^o«^ 
bably been admitted into the Philosophical Tramaciiom, 


9. CrJculations of some observations of the Solar Edipse of the 
Jth Septevsber, 1820, By Mr, Charles Rumker. 

The details of this paper scarcely admit of abridgment. 


10. 'An Atcount of the' RewbaMrement of the Cube Cylinder and 
Sphere used by the late Sir George Shuckburgh Evelyn^ in 
Im Inquiries respecting a Standard of Weights and Measures. 
By Captain Henry Kater, F.R.S. 

Sir G. S. Evelyn's experiments, adverted to in the title of this 
paper, are detailed in the PhiL Trans, of 1798, and thpugh he 
bestowed the greatest attention on those parts of the inquiry re<* 
lating to the weight of the solids, their measurement was not 
so accurately performed ^ Captain Kater therefore was anxious 
to re^investigate the latter subject, previous to the final report, 
of the Commissioners of Weights and Measures. 

Id this paper, Captain Kater describes the state of the' 
apparatus, and the means which he adopted in effecting 
their measurement. The mean result of the measurement 
three sides of the cube gives for its contents 124.1969 inches. - 
The length of the cylinder, deduced ffom three means^ is 
5.9960 inches. 

In the original measurement of the sphere, a brass square 
was employed, the side of which was a little larger than the 
diameter. The sphere being properly placed and supported 
within the square, a micrometer screw, which passed through 
one of the sides of the square, was brought in contact with the 
diameter of the sphere, and the reading of the micrometer head 
noted; the sphere being then removed, a brass ruler, of known 
length, was put into its place, and the micrometer screw being 
brought in contact with the end of the ruler, the difference be-^ 
tween its length and the diamq^r of the sphere was obtained^ 
from which the latter was detemined. 

Cajptam Kater details at length the repetition of Sir Geo^e^' 
measurements, Whence it appears" that the excess of the diame- 
ter of the sphere above the length of the ruler gives 0.0012281 
inches. Jhe author then proceeded to measure the brass rOler, 
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the length <^ wbieb wa9 found ^^.0063609 inchee, 
ffiemeleY folbiCA^^edueed ^ gave 11 3*&^64 

Ctplain Kater concludes this paper with a tafale, shewing the 
dMIasE^niiifoed >x Sir & Evelyn’s experiments^ end bis oum 
Qmasuxeoieiite* fiom which it.appears diat tbe iweight.Qf'acubic 
inph of distilled water, in a vacuum, at 62^, is qs252:d88 grs. 
of Sir Oeorge’s standard^ or 262.722 grains of the parliameii- 
tary standard. 

1 1. ila account of Ohservaticm made with the Eight feet Aetrono- 
mital Circlet at the Observatory of Tnnity-Coueget Dublmy 
since the beginning of the year IBIB for investigating the effete 
of the Parallax and Aberration on the places of certain Fixed 
Stars; also the compg^on of these with former observations 
for deferminirig the effects of Lunar Nutation, By the Rev. 
John Brinkley, D.D., F.R.S. &c. 

The observations, of which an account is given in this com- 
munication, were instituted with a view to discover the source of 
the differences that have existed between the observations 
made at Greenwich and those at Dublin, relative to parallax. 
After a perspicuous and detailed statement of the method of 
conducting his observations, Dr. Brinkley avows his Inability 
to rectify the discordancies, observing, at the same time, thal, 
as the whole extent of the difference in question is but one 
second, it may by some be considered as showing the great 
precision of modern observations. Yet, independent of the’ 
interest of the question of parallax, it is important that liie 
origin of the difference, small as it is, should be ascertained. 

12. On the Effects produced on the Rates of Chronometers by the 
Proximity of Masses of Iron. By Peter Barlow, Esq., of 
the Royal Military Academy. 

In a paper printed in the Philosophical Transactions iox 1820, 
Mr. George Fisher, who accompanied *CaptaiD Buchan to the 
Arctic regions in 1818, has shewn that the rates of chronome- 
ters differ on board and on shore, gaining in the former, and. 
losing in the latter situation ; this he attributed to the magne- 
tic influence of the ship’s iron on the balance, and instituted va- 
rious experiments, which with their results are detailed in his 
.communication, to shew that magnetic influence has a ten- 
dency to accelerate the motion of the time-keepers by its in- 
fluence on the steel part of their balances. Mr. Barlow’s in- 
4{uiries contained in the paper before us have led him A difierent 
conclusions ; he.found, as might be expected, that the proximity 
of masses of iron influences the rates of chronometers, but so 



far acceleratinr them, five oat of sixi upon which he expe>!> 
rimenled%eae a^ually retarded; and diOaOceteration of the aixth 
was douhtfal : he shews that much depends upon the position of 
the balance iiMegaani toithe iron. Ail these experiments prove 
that chr^memelerav sh^at^ he as. carefully ^semnded- from 
action of any parUd mass of as the jconlpaaa.ilaelf ; and 
iMr. Barlow suggests, that as much of, the iron of a ship is 
hidden, the best way of ascertiuningilf proper place ibra cbro* 
nometer will be to set down a compass in the situation designed 
for it, and to observe and compare the direction of its needle 
with that of an azimuth compass on deck, while the vessel is on 
different tacks, and if the disagreement between the twq be 
considerable, to select another situation. 

1 s 

13. On the Peculiarities that distingtmh the Manatee of the 

West Indies^ from the Dugong cf tkitEast-Indian Seas,, By 
Sir Evehard Bart, V. P, R. S. 

This is a short comparative description of the anatomy of 
these animals, illustrated by four plates from the accurate pen- 
cil of Mr. Clift. The first of these shews the external form of 
the Manatee, which has a broader tail and greater lateral ex- 
tension of the ribs than the dugong ; its habits of life place it 
between that animal and the hippopotamus; it has no tusk’s, 
and feeds upon plants growing at the mouths of large rivers. 
I’he second plate is a general view of the skeleton ; the third, 
a representation of the stomach ; and the fourth exhibits the 
peculiarities of its caecum. 

14. On a new Compound of Chlorine and Carbon, By RiciiARti 
Phillips, F. R. S. E., find M. FahadaY, Chemical 
Assistant in the Royal Institution, 

This compound was accidentally found by M. Julien, a nitric 
acid manufacturer of Abo, in Finland, amongst the products of 
his processes. It is a soft wliite tasteless solid ; insoluble in 
water; volatile. and intiammable; insoluble in acids and alcalis; 
and when raised in vapour over hot mercury, and detonated with 
excess of oxygen, chloride of mercury and carbonic acid are 
the results. 

The analytical details of this paper prove the substance de- 
scribed to consist of one portion of chlorine =: 33.5 and two of 
carbon = J 1 .4, so that it is intermediate between the proto- 
chloride and perchloridc of carbon, previously described by 
Mr. Faraday. All endeavours *to form this chloride, or to con- 
vert it into the other chlorides, have proved ineffectual ; yqt the 
smallness of the quantity of this comfwund in possession of the 
authors, prevented their pursuing this investigation to the: ex- 
tent they could have desired. 



1'5. 0» /te Jifehite; Jicci^nt ^ siim 

their ^truotw^ Funptiontf which lead fugo 

' _ , -%' v9 A Viph r '■jS'J , , • '? 

Tfhte insisting of im inquiry into tb^funetiMs of Ae 
^rvesr of A^DicOv & ^ededed by some gbiiierel obee^alioxis ob 
tbe oeiTToiiit sj^tem. ;* 

‘ If tMe-vic^s which Mr.^lt hei preseMed iii thircommonicah 
tioo found to be correct^ a very important addition is 
doubtedly made logout knowledge of anatomy; and a-part of the 
system hitherto, very imperfectly understood assumes a charac- 
ter cf ^smiplicity hbd order in contrast not only with Ad doc- 
trines which have been taught in our schools, but also wiA Ae 
opinions Of Ae most celebrated foreign anatomists. 

% When we speak Awhesitatiugly, we allude to the prefhtorjr 
part of Ae paper ; wit^ regard to the Acts and observations in 
the body of it, there can be but one opinion — they are quite 
new to US) and lead to the knowledge of phenomena impor- 
tant bo A in theory and practice. 

Mr. Bell’s leading principle of arrangement for the nerves of 
tht frame of the hody^ is to divide them into two systems ; one 
for Ae supply of common sensibility and the power of loco- 
motion, to be found in all animals which have nerves, even 
in those very low in the scale of existence — awhile the pre- 
sence of the other system depends on the coinpHcation of 
Ae structure of the animal, being complex in proportion to 
Ae number of the organs of the animal economy, and to the, 
variety of functions which those organs perform. When an 
animal has no heart or concentrate organ of respiration, there will 
be none of those nerves found, which in the higher classes give so 
much' intricacy to Ae whole system ; but when these organs are 
present, then new nerves are bestowed upon Uie animal, and 
these will be simple or complicated, according as the relations 
of the supeiwdded organs are few or many. For example, all 
animals that have a hearty lungsy and stomachy have a nerve ap* 
propriated to Aese organs, but this nerve will be found simple 
or otherwise, according to the functions performed by the viscera. 
If an animal merely breathes, the nerve will be simple in its 
distribution and in its connexions ; but if the office of the lungs 
be multiplied, if they be employed in producing the natural 
cries of animals, or combine wiA the organs of the voice so as 
to produce articulate language, or with the organs of the face, 
so as to express emotions, then the simple respiratory nerve 
will become complicated, forming an intricate system of nerves 
for the combination of many remote parts in Ae acts of breath- 
ing, coughing, sneezing, hiccoughing, vomiting, 

This view, owing to its simplicity, is seducing enough, but its^^ 
truth must be put to the test. The author brings tbo Question 



fllatinctly before us in explaining the variety of functions 
|eTrormea:te the face. ^ ; f ^ 

' Ihthe &%dd^tod f^ce of man, and of the higher classes of^. 
brutes, there are t¥o'distmct sets of nerves which pass to the 
same parts* .Anatomists have hitherto siq^posed that this. two*- 
fold ]^vision wa# for^ inoiaasing <tbe nervous power, and for 
^securing its influence by numerous communications in paits 
liable tOnaccidept. But JMir% Sell, itt ^^poaitipn, as far. as we 
know, to all > anatomists and physiologists who have preceded 
him,, has. proved these two classes of nerves to be entliely dif- 
ferent in functions. . , ^ . 

By cutting across one of them he deprived the muscles of the 
face., and'particulsrly of the nostril, of all power of motion in 
consent with the act of respiration; but this was not the only 
effect produced, for at the same time all that animal activity "in 
the features which indicates passion, was destroyed. But jt is 
very remarkable,! that whilst, those particular functions of the 
muscles of the face were suppressed by cutting one set of nerves, 
the muscles still retained their full power when employed in 
other, functions, as, for example, in the act ofeating.. The next 
set of experiments is equally curious. Upon cutting across the 
other class of nerves, leaving that which controls me acUoa of 
respiration entire, the sensibility of the skin and the actioii of 
the muscles in mastication were destroyed, whilst all those 
operations which we might suppose are the most delicate, as 
belonging to the act of breathing and expression, continued 
unimpaired. 

We need scarcely add that these experiments were made upon 
brutes, but numerous examples of injury or disease of the 
nerves of the human face prove, that the same distinction or 
classification of functions exists in the human countenance. 

We look forwijrd with much interest to the promised paper 
on the Nerves of the Neck and Throat-rand shall then endedr 
vour to lay before our readers more detailed observations oil 
the new views which Mr. Bell’s investigations suggest to the 
physiologist, and on their probable importance in the practice 
of physic and surgery. 

xvi. Farther Researches on the Magnetic Phenomena produced 
by Electricity^ with some new Experiments on the Properties 
of electrified Bodies in their Relations to conducting Power 
and Temperature. By Sir H. Davy, Bart., P. R. S. 

This is, in our opinion, by far the most important addition to 
the discoveries in electro-magnetism which has been made 
since the announcement of galvo-magnetism by Oersted ; it is 
a clear and perspicuous, though brief narration, of several im- 
portant researches, of whidi we need not say more than that 

VoL. xn. 2 c 



they jare urortby of the Presidteoiof the Royal So^??^ty- Ot^Be 
Inqjuiriea the/£cdlowmgis a con4oo^ed abstract. ^ . m ;: 

1. Magnetic phenomena seethe .same, whether e)Vc.|riclty is 
email in quantity and passing through good conductors df con- 
uid^iaMe magnitude; cu' whet^r the copductora are sQjnmer- 
feet as only to carry small quantity of .eiectrioity.;^ in bqth 
cases the magnetism exhibited fs extremely ieahle* c . ^ 
Imperfect conducting fluids do not give pol|irity, to steel 
when electricity is passed through them ; but electricity passed 
through air produces this effect. V' 

Reasoning ou this phenomenon, and on the extreme mchility of the 
particles of air, 1 concluded, as M. Arago had likewise done from other 
considerations, that the voltaic current in air wontd be affected by the 
magnet. 1 failed in my first trial, which 1 have referred to in appte to piy« 
former paper, and in other trials made since by using too weak a magnet i 
but I have lately had complete success: and the experiment exhibits a very 
striking phenomenon. 

3. Metals are well known to be capable of transmitting large 
quantities of electricity ; and one obvious limit to this quantity is 
their fusion by the intensity of the heat thus excited, which inten- 
sity is, of course, in part dependant upon the medium which 
surrounds them; thus, a platinum wire becomes much less 
heated by the transmission of a certain quantity of electricity 
when suspended in air, than when in the exhausted receiver of 
an air-pump. Reasoning on this fact, it occurred to Sir 
Humphry, 

That by placing wires in a medium much denser than air, such as ether, 
alcohol, oils, or water, I might enable them to transmit a much higher 
charge of electricity than they could couvey without being destroyed in 
air ; and thus not only gain some new results as to the magnetic states of 
such wires, but likewise, perhaps, determine the actual limits to the powers 
of different bodies to conduct ^ectricity, and the relations of these powers. 

A wire of platinum of of three inches in length, was fused in air, by 
being made to transmit the electricity of two batteries of ten zinc plates 
of four inches with double copper, strongly charged : a similar wire was 
placed in sulphuric ether, and the charge transmitt^ through it. It became 
surrounded by globules of gas ; but no other chauge took place ; and in 
this situation it bore the discharge from twelve batteries of the same kind, 
exhibiting the same phenomena. When only about an inch of it was 
heated by this high power in ether, it made the ether boil, and became 
white hot under the globules of vapour, and tlien rapidly decomposed the 
ether, but it did not fuse. When oil or water was substituted ior the ether, 
the length of the wire remaining the same, it was partially covered with 
small globules of gas, but did not become red hot. 

To ascertain whether short lengths of fine wire, prevented 
from fusion by immersion in a cooling medium, transmitted the 
whole electricity of large batteries, a second independent cir- 
cuit was so made from the ends of the battery by silver wires in 
water, that the decomposition of the Water indicated the resi- 
duary electricity. It was thus found that an inch in length of 
platinum wire of one 220th of an inch diameter, kept cool by 
water, left a great residual charge of electricity in a combina-*^ 
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bf twelve lotteries similaf tb^ those above mentioned ; 
several trials shewed that it barely discharged six batteries* 

4^ HaVin^' the^^ore determined that there is a limii to the 
quantity of electricity which wires are c^apable of transmitting, 

^ it hbcame easy to institute experiments on the di&rent conduct* 
ing powers ofdifferent metallic substances, and on the relation 
of this power to the temperature, mass, surface, or length of 
the condiicting body, and to the conditions of eleCtro^tnagnetic 
action.. 

The leading result of these researches was, that the eon-^ 
ducting power of metallic bodies varied with the temperature^ emd 
was lower ^ An some inverse ratio as the temperature was higher.** 
Thus a wire of platinum of one 220th of an inch diameter, and 
three inches long, discharged the dectricity of two batteries 
when kept cool by qU ; but when in air it barely discharged one 
batteiy ; and some apparently paradoxical results depend upon 
this circumstance. Thus, let a fine wire of platinum be heated 
red hot in the galvanic circuit; then apply a spirit lamp to any 
part of it, so as to heat that part to whiteness ; the consequence 
IS, that the rest of the wire ceases to remain red hot, in conse- 
quence of the bad conducting power of the white hot portion : 
again, for the converse illustration, apply a piece of ice to a 
part of the wire, and the remainder, previously only red hot, 
will now become heated to intense whiteness, in consequence of 
the improvement in conducting power occasioned in the cool 
part, enabling a larger quantity of electricity to traverse the 
wire. 

Another important fact developed in these researches relatesr 
to the great difference in the conducting power of different me- 
tals : in experiments with 6 inches of wire of ^ j inch diameter, 
silver discharged the electricity of 65 pairs of plates ; copper 
and lead that of 56 ; tin of 12 ; platinum of 1 1 ; and iron of 9 ; 
all the wires being kept cool by immersion in water. These 
facts lead to others connected with the magnetic energies of the 
different wires which are not a little curious. If wires of the 
different metals be placed successively in the voltaic circuit 
the best conductors become most powerfully magnetic ; that is, 
they take up the largest quantity of iron filings ; so that in this 
way a silver wire becomes an infinitely more powerful magnet 
than one of iron. In a powerful voltaic circuit, (the wires not 
being capable of carrying off the whole of its electricity) two 
inches of silver wire of l-30th inch diameter took up 32 grains 
of iron filings ; a similar wire of copper only attracted 24 grains; 
of platinum 1 1 ; and of iron only 8-j^y . 

. There are various other important topics treated of in this 
paper; more especially the production of heat in various media 
by the trai»mission of electricity. That different wires become 
very differently heated when placed in the voltaic circuit was 
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Amiysh rf S^entifie ^ 

previously demonstrated by Mr. Ohlldrcn in the magnificent sertes 
of eitperimeiits vrhich he instituted at Tunbridge with batteries 
of large plates, and of which aa account is given in the PAiZoso- 
phigal for the^yeai^^ 18P0 and;; 1816*, and he in- 

geniously referred this yariation of heat to the variable resist- 
ance opposed to the passage of electricity, assuming the eleva-*- 
tion of temperature to be inversely proportionate to the conduct- 
ipg power^ “ The greatest heat, however,” says Sir H. .Ilavy, 
IS produced in air, where there is reason to suppose the least 
resistance, and as the presence of heat renders bodies worse 
conductors, another view may be taken ; namely, that the ex- 
citation of heat occasions the imperfection of the conducting 
power. But tiU the causes of heat and of electricity are known, 
and of that peculiar constitution of matter which excites the 
one, and transmits or propagates^ , the other, our reasoning on 
this subject must be inconclusive.’^ 

This b the concluding paper of the Philosophical Transact 
iions for the year 1821. The hasty sketch of its contents in 
this and in our preceding Number will enable our readers to 
af^reeiate the novelty and importance of the papers printed in 
this volume ; and will serve, we hope, as an index of reference 
to its valuable and multifarious information. 

' In taking our leave of this publication we seize the opportu- 
nity which it suggests of congratulating the members of the 
Royal Society upon the dignified independence and exalted sta- 
tion to which that learned body has attained, and which it pro- 
mises to preserve with untarnished and even increasing splen- 
dour. 


^ * Tlie facility with which aa important discovery may escape the most 
vigilant observers is brought to our recollection by the maltiplied attempts 
that were made during these experiments to influence the magnetic needle by 
the voltaic pile ; they failed, because the separate poles only were presented 
to it ; had the needle been at hand when the bar of platinum of inches 
length, and inch diameter, was ignited by this powerful apparatus, the 
whole of the phenomena might have been devdoped, and under cii%um- 
stances most favourable to tlieir investigation. 
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Akt. XV. ASTRONOI^ICAL AND NAUTICAL COr> 
LECTI6 n$. No! VIII. 

i; Report on the present State of Ramsden*s Dividing Engine. 

By Dr. W. H. Wollaston. Published by Permission of the 
, lioAUD OF Longitude. . . 

• 

Since the Dividing Engine belonging to the Board of Longi- 
tude appeared to Captain Katcr and myself» from our exainiimr 
tioii of the divisions made by it, to be more defective than any 
other engine examined by the same means, vie thouglit it de- 
sirable that this engine should be used a second time, vrilh all 
possible care, to re-^lvidc the double circle constritcted for the 
purpose of this inquiry. 

Mr. Cary readily undertook to repeat the operation^ with 
attention to all the precautions that appeared necessary. 

In the measurement of this second set of divisions, whieh 1 
commenced shortly afterwards, I discovered that the divisions 
upon the outer circle, though made at the same time with those 
on the inner circle, and by the same motion of the cuttii^-point, 
were not coincident with them, as had been presumed to be the 
case in our former examination ; and that it consequently became 
necessary to alter the mode of examination, which had been 
pursued under that presumption. 

It is in fact the inner circle alone that really needs to be 
measured. For, since the motion of the cutting- point in marking 
the divisions is from the centre outwards, the inner circle must 
be regarded as a more correct copy of the engine than the outer, 
of which the divisions are liable to be misplaced by any irregu- 
larity, given to the motion of the cutter, in its passage over the 
line of contact between the inner and outer chrcle. In any 
examination by aliquot parts, (as by 6ths,) when any one arc on 
the outer circle has been compared with each arc of the inner 
in succession, and tlie differences measured, the sum of Ihcse 



^2 




differences divided by their number shows the error of the 
outer arc so compared, and thence the value of each Jnner arC| 
to which it has been compared^ is ascertained. 

i 

In this method the number of measures, really necessary to be 
taken, is the same as before, but they occasion considerably 
more trouble than so many taken in one position of the instru- 
ment, from the necessity of placing the circles at a new point of 
coincidence previously to each measurement. 

In my examination, however, I did not limit myself to the mere 
comparison of a single arc, but in each position I measured the 
errors of each aliquot part, so th^ in fact, the number of mea- 
sures actually taken, in an examination by 5ths, 6ths, 8ths, and 
9ths, was 5* + 6"* + + 9*, the mean of which ensures greater 

accuracy in the results. The total amount of the errors on 22 
points, obtained by this'estimate of the divisions of this circle, 
after correction for common and central error, was found to be 
78 seconds, or about 3i seconds, on an average, for eacli 
division. 

By subsequent examination of another set of points, begin- 
ning from 12° (instead of 0) in the same manner, 1 found a total ■ 
of errors 95", or 4 J on an average ; so that the mean of both exa- 
minations shows this engine to be liable to an error of about 
four seconds on each division. 

In consequence of the discovery of a difference between the 
inner and outer circles, it became necessary to re-examine the 
circle divided by Allan, but the measurements that I have taken 
do not invalidate our former result as to the comparative merit 
of his mode of constructing his dividing engine. The total 
amount of errors, in a set of 22 points, did not exceed 42"^ 
making the average error of his engine less than two seconds. 

The greatest error discovered on Allan’s circle was 6 J seconds, 
while the g^^est by Ramsden’s engine is as much as ll". 




DifF. computed 
Do. observed C 
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Allan — Measured 5th February, 1821. 
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Results of the Measures ofCsxj’t second and best riciswro 6y 


Ramden^s Engine, 









m 





Greatest 6^ seconds : average less than 2 seconds. 











Meithd of oowifuiit^ the Latitude. 


zm 


ii; "" Mt. * f^oK^r*iS Mkfkod of computing the 

'Altitudes arid the Time intervening. I 

Mr. Ivory, after a candid examination of the various appvoxi- 
mations that have been proposed for the solution of the problem ; 
of t^o altitudes, is disposed to think them seldom so eligible as ; 
the direct computation, \rhich he has somewhat abridged by a . 
method that may be thus enunciated. (Phil. Mag. Aug. p. 84.) ^ 
Mr. Ipory's Rule. * 

Putting h the greater altitude. 
hi the lesser, 

D the mean declination, 

t the half time elapsed, reduced to angular space, 

( h the half base of the triangle A P B, 
p the perpendicular, 

y the perpendicular Z D falling from the zenith on p, 

X the portion of p between y and AD,) 

X the latitude, 

s the horary angle of the middle time, 

A :: 2 : -J- (sin h — sin h!) 

B ^ (sin h — sin h!) 

1. Sin b = cos B sin t 
sin D 


2. Cos p = 

3. Sin y = 


cos b 
B 

sin h 


4. Cos X = 

cos y cos b 

5. Sin X = cos y cos ( p qi a) 

6. Sin s = 

COS X 

Correction for the change of decimation, 
d the declination at B the greater altitude, 

X — •( D -j- f Hull wUl be the true latitude, 

^ sin r 

y ( D — rf) cos s the corrected horary angle. 
' sin t 
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Astroncmitat'dSd ika^kal CH^Uons. 


‘ Delambr£*s Example, (Astr* Cofl. lfe.^5.) * 


■ \t - <“ ■ 




h = 42° 14' 

9", U = 16° 5' 

47" 


Djz 8°16'30", ds: 8° 15' 



22^30' 





078181 (I) 



sin V 

27T244 (8) 



2 A 

940188 



2 B 

301040 



A 

474714 



B 

197470 



L. cos D 

9.906465 (3) 

L. cos h 

9.966386 (6) 

sin t 

9.682840 (4) 




A. C. 

0.033014 

sin 6 » 22015'! V' 0.678205 (5) 

sinB 

9.158134 {7) 



cos j) 810 8'14« 

9.191746 (8) 

Jj. sin h A. C. 

0.481705 



B 

;9.2!B501 (0) 

L. cos h 

0.966386 

s 

sin ysr 31^44 

9.717206 (10) 

COB y 

0.931005 (11) 


9.897481 

L. cos y 

9.931095 

A. C. 

0.102619 

cos (p— a:) 

0.943923 (14) 

A 

9.676432(12) 

sin ^=s 48P 61' 5" 0.877018 

cos X =.= 63" 3' 3" 9.778951 (13) 



P--.t=28 Oil 



Correction. 


Ti. nin y 

0.7172 

n — rf=90" 


cos. X A.C. 

0.1821 

2.073 


sin s 

9.8993 

180.67 = 

. 2' .J7'' 

sin t A.C. 

0.4172 

48 

63 6 

2.073 

0.31G5 

48 

60 18 


Exceeding the truth by 18" only. 


iii. Afology for the Postscript on Refraction, in answer to 
Mr. Ivory's Remarks. 

A mathematician of Mr. Ivory's acknowlSlged celebrity and 
transcendent attainments might naturally be expected, like the 
Midas of antiquity, to convert whatever he touches into gold t 



but if he should employ his alchemical powers in converting thi^ 
gold of others into brass, it would not be surprising if it should 
again be reported, as it was of old of the same Midas, that 
“ Auriculae asini Mida rex kabet;'* and that the punishment 
should be remembered even longer than the alchemy. 

Supposing fora moment that Mr. Ivory is right in condemning 
the series which has been employed for the computation of re-^ 
fraction, and supposing that his observations on the series do 
not bear at all upon the table of refractions published in the 
Nautical Almanac for 1822 ;it is still scarcely credible that any 
mathematician, besides Mr. Ivory, will be hardy erfough to assert 
that the formula and the table must both be considered as 
entirely empirical” Phil. Mag. Sept. p. 167 . 

Can it possibly be believed that the most skilful empiric, even 
with the advantage of all the refined methods of empiricism that 
were cultivated by Lagrange, could ever have deduced, from a 
table of refractions only, a formula so complicated as this; 

A = w-L + (B + it)*)^l + Cvl!+iC(B + i «*)!!? 

s s® s* $* 

The values of B and C only are determined empirically ; but was 

Euler’s theory of the moon entirely empirical, because some of 

the coefficients were determined from observation only ? 

Again, the only improvement, which the author of the table 
considers as of practical importance, is the introduction of an 
accurate and convenient mode of correcting for the heights of 
the barometer and thermometer. Will Mr. Ivory call this ap- 
proximate correction in any degree empirical ? He may assert 
that this computation is independent of the former : but it is, at 
least, an essential part of the table : a table on which even 
Mr. Ivory has condescended to bestow the conditional commen- 
dation, that if it has a real and solid foundation, it must be 
allowed that no greater or more honourable testimony can be 
given in favour of — the French Astronomers ! ” 

The French Astronomers really stand so little in need of this 
honourable testimony, that they will probably forgive the author 
of the table if he persists in withholding it; and its claim to the 
confidence^of the public may safely be allowed to rest upon the 
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acknowledged sufficiency of the French table» it 

agrees, in all ordinary cases, and upon its coincidence with the 
mean of 156 observations of Mr. Pond in low altitudes, as well 
as with Bradley's empirical correction jfbr temperature neaf the 
horizon. 

Nor would it be necessary to inquire whether ot no the series 
is capable of being employed with convenience for ah atmo- 
sphere of uniform temperature, in order that it may be ‘^whispered 
into a pit’* that an unjust judge has been metamorphosed. But 
the thing is really so easy, in comparison with other modes of 
computation, that it is not fair to the question to omit a further 
cxempliiRcatiori of the method proposed, with the assistance of 
the subdivision of the operation into two parts, which has been 
already suggested : and the whole may be resumed with little 
difficulty, from the first elements of the problem. We shall 
have, therefore, 

or, the distance from the centre, 
yj the superincumbent weight, 

2 , the density, here represented by y, 

d?/ =: — mydx ; ^ = — mdx ; hly = r/i — mx, 

y 

«, the perpendicular to the direction, 
s = the initial value of m, 




da; ^ dw ^ v 
dr . mpsy&r mpsy 



On Itejraetwui 


3&3 


■' ^r-Tvl-pi ■ •.. • 

■ •;• s=,<a<s«. B* ;> edo =3 ajda: — itdw 
^ jjgdg ,_ wdn. _ X 

dr t)dr vdx tnpsy 

d % = JL -- _ dit 

. .mpsy^ „ . 

^ * =r .. ^ 4. 

. d i"* inp^^y^ 

A ddv ^ dt; ^ ^vAy 

«apVy* mp^fy^ 

1 ' u , W 

~ + 


mpsy 


— > vt or tz 


.M- V 


mp'^s^y^ 


r 


mphhj* mp ^s'^y 


aa^) 

dr^ ' 
d r= 

tn^^s^y^ mp^si^y'^ 
2uv . 

dr* 

' Sv^ 7v 


+ 


4 vd^; ___ Gv^dy 


mp^s^y^ 

Av 


w®j5*5*^* mp^s^y'^ 


6uv 




6v^ 


Ti'p^S'^y* 

Auv 

mp^s^y^ 



r* m'^p 

i*i-*y* 

mp^s^y''^ ‘ yjip‘ 

d ^!L = 

= ( * 

— 6u • 

^ 18i;* \ do 

dr< 

\mjJSy 

psy )mp-*s'‘y^ 

24v®\ 

dy 



p^y ) 




d**^?; 

( " - 

6s + 

ISv’N / 1 

dr^ 

\ mps 

ps J ' \w®p*s*y* 

/ 28 

- 18s + 

24v= > 

1 

\?tipsy 

psy J 

* tnp^S'^y* 


18?cv 


\,?npsy 


— * ) 


We shall find no difficulty in substituting for the coefficients 
of these formulas the numerical values employed by Laplace, and 

quoted by Mr. Ivory, that isp =z .000293876 and 1 = .00125254 ; 


whence .1 = 3403, -i = 4.2624, 


1 

n/i^p^ 


mp 

= 61826, 




m 

= 18.168,- 


1 


1 


mp* 

1 


= 49 360 700, and 

mp^ w*p* 


K:‘95, 

210 395 000. 

, dv r* , d’v , ■* 

The formulaps A y = vr + _ , — + 57* • ^ - ’ 

will then 'become 

VoL. XU. ‘2D 
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.00029388 A » s= 0 r + (2.1312 - '.5‘j^ 2417.6 v ~ 

S t 4^ 

“ + (2676 — 606 8* + 4 113400 v* ) ti 

* f * 

+(12 273 040 *1- 2 468 000 / + 10 6TO 000 i!f 

4S 

+ ( [2 046 500 - 411 333 8* + 5 260 000 v<] . (4.2624 - 8>) 
+ (8 182 000 - 1 234 000 8* + 7 0132(K>««) 3403 v*)!! 

+ . . . 

In order to compute the horizontal refraction in two portions 
from this formula^ supposing its magnitude to be about .01, we 
may begin by taking half of this quantity> and make r = .005, 
and r* sz .000025, s being = 1 , and v =: 0; we shall then have 
p/i^y =1 .000045’?8 + .000001231 + .000000082 + . . . 

Now an important question is here to be considered ; whether 
we are to content ourselves with simply adding together these 
terms as constituting the whole series, or whether it is justifiable 
to assume something more from analogy, or from probability, 
upon general principles, excluding all arbitrary conjectures 
depending on private reasons or imaginations. 

If we admit the propriety of interpolating a table by the me^- 
tbod of differences, which has seldom been called in question, it 
can hardly be denied that, with proper caution, the method of 
differences may very safely be applied to the continuation of a 
converging series. Supposing the progression to be very nearly 
geometrical, it cannot be questioned that there is a probability, 
approaching practically to a certainty, that we shall be much 
more correct if we suppose it to continue strictly as a geome- 
trical progression, than if we break it off abruptly: and when the 
difference from a geometrical progression is more considerable, 
it seems at 6rst sig];i^t natural to take the ratios pr logarithms of 
the quotients, and to continue them by means of the differences. 
But where, as in the present instance, ther4 are oniy three terms 
computed, and we have only one diflerence of these lOgaidthms, 
the continual employment of this diflerence mast be erroneods, 
because it will always ultimately lead us to a diverging series, 
aflbrdjng the succeeding terms too large in proportion to the 



pr^bedii^. IC himifetf we c^pujte one term onljr by thia 
approximation! an^ euppote the remainSHer of the lenes to be- 
come g^eonietrical, there wiU be a compensation of errors, which 
for ordinary purposes, will be amply sufficient, and which may 
often save us great labour in the computation' of new terms. 

iliTO we havfti^ s? 37.2, and S = 15;4nd.37.2 : 15 

• 1231 ' 82 ■ ‘ “ 

:: 15 : 6 , so that we may safely assume 6 as the quotient of a 
geometrical progression nearly equivalent to the proposed series, 
its sum being equal to the last given term divided by 6 — 1 , or 
here to .000000016, making the whole .00004711, which must 
undeniably be true to the last place, as far as the convergency 
of the series is concerned. From this value of p A ^ we have 
A y = .16031, y 5 = .83969, hly - .174842, and « I 

-^== 14 . .174842 X .00125254 = 1.0002190 ; but siuce 
m 

tt 2 =l— An=:l — p A y, = .99995289, we have, for the new 
value of ~ s 5 .9997339, and v =: .02307 ; and proceeding 

X 

with these values to compute p A y, bn the supposition A 
.005, we have the series .00011535 + .00004079 + .00000697 
+ .00000260 + .00000071 + .00000028 + [.00000040] 
= .00016710, instead of .00029388- .00004711 = .00024677^ 
consequently .*005 is much too little, and we must multiply the 

terms by the powers of or l 22 L, and the sums WiH become 
^ ^ .005 .005 

.0009188 and .0002802 respectively, giving by interpolation 
.Q0|S45^ for but it will be necessary to repeat the operation 
wjth.rf=,.0j^65^, which gives us .0002463, and requires thefurther 
correci^onof .000025 only, making the whole refrUbtion .011525 
or 39' 17",, which CM scarcely differ above a second or two frpm 
the truth, .the actually computed showing that xt muit be 

remainder being capable of a very suf- 
^cienjt estipftip^ , Laplace^, result is 39' 54", 6 ; so that 
iqustPiEph^ly jbu some numerical error in one of the comj^uta- 
at; ppy rate the difference «}oes not arise bpiQ tbe :wajit pf 
<^^YiNrseuGe qfthg series..;^ ; . 

„ it may thereforUr^be left ^wUh confidence to t^e decUiqn-^ 

2 D 2 



every imgaHiial a 

Brinkley,'": Aether ^ or no tKe eonvergencA of the senfes^isii^pt 
Biifficiejetty exemplified, to prove ite utility for aiiy dibmputaticifs 
';Of tihis kind that may he Teqhiied. And even four dubdivi- 
siohi had been employed, or twice four, instead of two, the 
Tdhotb of computation would sfi!l have been 'trifling; in eompa- 
rison with the complicated expedients that are required in other 
methods.” 

iv. I^e. Vari<ition of the Tempeeature of the Atmosphere 
deduced from the mean Refraction. 


.. The best proof that the formula, published in the Nautical 
Almanac, is not deserving of the reproach of being merely ew- 
piricaif will be found in the facility that it affords of deducing 
the actual density of the air, at a given height, from the table of 
astronomical refractions. For, by comparing the original series 



with the expression in the Nautical Almanac, ^ p ss v^ + (2.47 


r* r* 

.+ .6 V* ) — + 3600 u — + we obtain — 2.97, 
s* s* fl mp 


.Jli + 

6 mp 6mp^ 


^ rs 3600 V, 


JL =: 2484 ss 1.2&66,and 


mp s 

ss: '537,’6 Z ; and from these values we may immediately de- 
s 

duce the diminution of the temperature in ascending, and the 
rate at which that diminution varies at different heights, without 
any hypothesis whatever respecting the constitution of the 
atmosphere. ^ 

The number of feet, in which the temperature is depressed a 
degree of Fahrenheit, being called we have -JL.^ for tlie va- 
nation of density in afoot dependent on this cause ; but the 
variaflbn of the pressure y for a foot is /iy ^ 


m 


20 900000 


1 


27300 


and this, if the temperature were uniTojim, wquliibe the 
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raioe^jF the the d^si^y, which is actually, only 

_J. ^Mtence A* _ ^ ‘ I _ , _2730Q 27300 

27300 49^' Ay dy f , 494/’ 494 / 

a 1 - ^ 494/flr 27800 : ( 1 -^) , /» 56.26: 

5i5.26^-X. ^£= 248» at the surface of the ettrfh ; and since 

?' a ^ and ^ s= we hare s= ~Pf ^as — 537.6y: 
dr dr ps dz v 

whence, if we neglect the higher fluxions of f, we have for Jhe point 
at which the density is reduced to one half, putting A 2 ; 

Af = 268.8 p = .0759 ; and ^becomes 1.3614, giving/ :=: 208 
feet, for the elevation correspondibg to a variation of tempera* 
turc of 1 ® at the supposed altitude, which would probably be 
three or four miles above the surface. But, in order to com- 
pute the height from the density, or from the pressure, with 
greater convenience, it will be easiest to make the fluxion of y 
constant, so that we may obtain a formula for the height as 
depending upon the indication of the barometer. Thus, since 

dar = - I 2 , ^ - -L. d ^ = ii = A, a'dd 

mz dy mz dy mz^ ?nz^^ 

= -L.whenced^ r: - = 

dy^ dy^ 

_ 2 zdy+z-f'dr d'^x'' ^ — 2 _ dr ^ 

mz^ ’ dy* wf* dy 

4 j-~’ ^ ~ "TS- consequenUy Ax s= - ^ + 

( P ^ . t! — ^ ^ Ay®, JP = 1 being the radius of the 

, ./** Aar Ay, Ay* Ay* 

partb ; or.in eet, ^ 55 ^ * 


and Ax =: — 27300 Ay + 10608 Ay’ — 518 Ay*; or, if J) 
be the descent of the baiometer divided by the greater height, 
//=: 27300 D + 10608 Jy + 518 D*, since Ay is negative, 
and itb square positive. Taking, for example, D we have 
U ss 13660 + 2652 + 66 s= 16367 feet, or 3.1 miles, which 
appears to be not fai from the truth : at Quito the barometer 
stands af 21.37, which gives a height of 8740 fwt, instead of 



Sm Of tbe 

frorik^^^^ ft ift 

^eIl^k13S^ that fi6( coin of thts^iid it te^iioce(k«iry3ih^ 

a variety' of d^Bsidfftiry coiredMia/ *ft*o ptib<^l<of 
fadijebvOi*, h diei^dtictiob of tho^ heiglit Of the b^j^amief 
fdir tiliid when thin ii ap]^c^ thb resdlt dT 

mufdthiis employed app6ar0tot>e ottremely acoarale. ^TekiOg, 
for cdtample, ^Tieral Roy’s chnbfVkdons ort Moel HMo, at the 
heightj&f .23171 feet : the fempemtare, below, 68*^, the corrected 
heighls^of ihdbai^omker 29:918 and 2T;468'i wVh0vfei>a=.982j 
and ij fiS 2^06, to which adding or 84, for the^xcOsn of 
the lower barometer above 50®, we have 2390/ white General 
Roy’s computations make the height 2393/ In one of Hr. 
Greatprex’s examples, the error of this methbdis O yards/ while 
t^a^'of Dr.Maskeiyiie’s is 12. f ^ 

It may not be improper to observe that the Correction of the 
refraction for temperature, as applied in the Nautical Almanac,' 
may possibly be found to agree better with the mean tem^ra* 
tures of different climates than with the occasional variations kt 
the same place, which may often be less regular in' theif causes 
and extent : and there is reason to think that, in some of these 
cases, the correction of for each degree of Fahrenheit, as 
employed by Bradley, is sufficient in the immediate neighbour- 
hood of the horizon. Mr, Groombridge’s observations, as pub- 
Ibhedin the Chnnatssance des Terns for 1821, require thc' Stan- 
dard temperature of the table to be supposed 59®, whml com- 
pared with the exterior thermometer, and nb^t '48®, as thC 
Greenwich observations seem to indicate. But it is at pfekebt 
im^ssible to expect anything like perfect accuracy in a' deter- 
mination so liable to uncertainties of various kinds. ' ' ^ 

rr; Acoomt tf «nAe Optkot. Iwenfions ^ FrofoMOf 

- From tk« Mmoin <iftkeJlalkm Soei^, Volf , , 

ifliipoitance/iir Mr. Auioi'o'pali^is atiac- 
Oouni M an i^&iantidlptic tetesc'Ojfke. Jea^Vs 'imV^tion of & 
oidiibit at'onee erdotv tbe 

othef inH^i^d, 'o6mcidiii][' M tlll‘ akh(''db)y,'‘w!U hlaptovdd bji 
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Kftts0Qd((em4(B4JSb^ k was doMiisIt^Miad by^^Boscorid^ 

that an ictea«iU${^ tl 4 as€ippa^wit|ittene,aclirowka^ 

^asset pfwditi?0a;a; tomh laaft effect than % common t^etcope of 
half the length/' 80.v%tt^ Ap ^vantage gained by the doable 
veloci(gg« with whi^h tha twp image# approach each otfaer^ is no* 
thii>g more than^ pl^ine^ fjto^ a^comnii^ Us^ewp# 

with twice Of more than twice the magnifying powgf» ashmight 
easily betnade^ /|le also showed that the telescope mu^t fail in 
its proposed oiyect of superseding the necessity of micrometer 
wiresi fonthatrthn images, never be made to meet ip tlm 
axis without having the. assistance of a wire to guide the direc- 
tion of their motion^ 

. Mr* Amici .observes that the optical difficulty might be 
avoided,; by employing a reflecting instead of a refracting tele* 
scope, and by combining the constructions of Gregory and Caa* 
segrain in the same instrument; but that the weight of such a 
telescope would render it inconvenient for astronomical obser- 
vatiops« Still, however, the wires would be required, and the 
advantage of viewing very faint stars, without the danger of ex- 
tinguishing their light by the Jllumination, would be lost. He 
therefore proposes to obtain a double image by reflecting half 
the rays, so that it may be formed in a simply inverted and “ 
wholly^reversed position ; and that if the plane of reflection be 
situated, for example, in that of the meridian, the images of all 
the stars in the Held would meet each other at the true moment 
of tiieir transit,, while, in the construction of Jeaurat, none of 
them, could coincide unless they were precisely in the axis of 
the tube* For this purpose he places, “ in the focus of the eye- 
piece next to t^e object glass, a small rectangular isosceles 
prism of glass, the plane opposite to the right angle passing 
through the axis of the telescope, and its edges being perpendi* 
ciilar to it, so as to intercept half of the pencils of rays belonging 
to each point of Ae object, ^d to form with them a reflected 
image depending oa the inteftial , reflection of the base of |he 
prism*- instrument in.,^ form appears to be pecidmrly 
adaptjid taythe^ohservaUoa of transits, though it may possibly 
require dpimsi modification both^m the angle of th# prism, and jw 
its place with regard to the focus of the telescope. 



. S. The. second: jnemoir ap|>e!9.rs to , exhibit ^ 

to 4d»tain noyelty witlmiessi^al ^ lt.|?r 

constriiM?^ achroio&tic telescope, irithoui 

Mfisj^^ and with a single reCenAtive naedtam/^ has hith^rfe) 
been believed/* sa^s tbe autbor^/iby^as^al philosophy 
the dispersion pf .colours is constantly same^refcaoting me* 

dmm^ or that a given,. refracUon, produjped by the. same si*- 
stance^ is .accompanied by a given dUpersiom Bat I have 
found that the dispersion produced by mpre than ope refraction 
is npil by^j^y j means constant* but varies acconding to the va-- 
riousp inclinations of the incident ray.*^ He finds., howerpr^ that 
dlls property is really dcducible from the constant proportion of 
the 'sines* apd observes in conclusion, that -although the theory 
of coLours has been cultivated by so many distinguished mi^the- 
mattcians and opticians, from the days of Newton to the present 
time, the property here described not only remained unknown, 
but the thing was judged impossible* until! discovered its prac? 
ticability by means of some experiments, which I was , making 
with another view. We may therefore consider this circumr 
stance as a striking proof, among many others, that in the pro* 
sccution of physical science, experiment is very often, and per- 
haps most commonly, more successful than theory, witp regard 
to the development of all the circumstances that accompany a 
given phenomenon." 

Nowit is well known, that Euler was aware of the difference 
of dispersion timt might be obtained in this manner from the 
same refractive substance, and the author himself quotes the 
work of our countryman, Dr, Brewster, who has entered very 
fully into the investigation of the subject. The celebrated Dr^ 
Brewster,” he says, “ in bis excellent Treatise on New Instru- 
ments, informs us, page 40Q, that he has made several attempts 
to exclude colours by means of an object glass composed of two 
l^ses of the same substance; but his experiments were not 

crowned with the desired aucceat*’^^ ^ r - ^ : 

Mr. Amici, however, appears to have been considerably more 
successful in a practical point of view^ He informs us;, that 
** since the year 181J^, he ha# made telescope.8% prisms of 
larger and smaller angles,, which have fuUy answered his ex- 



MS^ejof^lfbem^iiiess ihm an inch ia length; atid hcilf 
aii .inch in^^nadadth;.«:af»]^ 6f Iktl^ pnsms of Frendi^lMi, 
with angles of *45% affords' so much distinctness and" prlcMioh 
in the outlines of {he iia^age, that it excels in its i^ffeet the 
most perfect achroinalk ^per 4 glasses/'' 

* he cons true tion of this extraordinary machine he has not 
more particularly /described: he has, however; ekplafbed the 
general principle upon which it depends, and although it may 
be apprehended that it can never be applied to instruments of 
material importance, it really appears to have afforded him an 
elegant litt!e*play thing. ' ' 

“ Supposing, thUt through a prism, having its axis in a 'verti- 
cal direction, we *look at a small square object, having one 6? 
inn sides also ^vertical, it is obvious, that if wc turn the edge Of 
the prism sO as fb incline it towards the object, the image Will 
become an oblong rectangle, instead of a square. If we then 
^take a second prism of the same subwStance, and place it behind 
the former; with its axis horizontal, and turn it until it produces 
an equal deviation, the image will manifestly be prolonged in a 
vertical direction, and will again become a square, magnified, 
but still coloured. Now, since a coloured spectrum of a given 
extent may be produced in two different ways, that is, cither by 
turning round its axis a prism with* a small angle, in order to 
increase its refractive effect, or by making a prism of the same 
substance with a larger angle, it will be easy, without recurring 
to the first method, which would produce a distortion of the 
image, to determine the angle to be given to a third prism, in 
order that its least refraction may produce a spectrum of equal 
extent to that which is formed by the two combined prisms. If 
then we place' this third prism behind the two former, in such a 
mannernhat its refraction may be in the direction of the diago- 
nal of the square, it will correct the dispersion of the colours, 
without distorting the object, which will of course still remain 
magnified ; so that the system of these three prism? alone' will 
constitute an achromatic telescope consisting of a single'^refrac- 
tivje substaneg' only/’ ", 

C^'sSiEeTioii" of Art. v. No. VI. P. 376, Line 8 from the )>ottoni, J<fr “ and 
c^sequeotljr totheniaanetic axis of the earth,” read aud consequently to 
that of the dipping needle.” 


Aw. XV 4 Miscellaneous Ittielligenee^ 

1, Mechanical Science. 

^ Mechanics, the Sit. 

^1. teHerfidm Messrs. Parkinsoti and Frodsham, to the Editor 
^the i^atierly* Journal of Science and the Arts, telating to the 
Chronometers employed in the late Arctic expedition. 

Sin, 

We take the liberty to address ourselves to you in the hope 
that our leommunication will be considered to fall within the 
plan of your Journal, which expressly concerns itself in the 
interests of science and of the arts. 

* Wa are the makers of the chronometers which have received 
so favourable a report in the Official Account of the late Arctic 
Expedition ; confident of our workmanship, we ventured them 
on so severe a trial at our own expense, for the purpose of ad- 
vancing our reputation ; it will appear but reasonable, therefore, 
that we should be solicitous to possess that which we have been, 
at much pains to obtain, and on which the prosperity of our 
business depends. 

Soon after the return of the Expedition, it came to our know- 
ledge that a report was in circulation, and had even obtained 
credit with gentlemen distinguished in science, that we were the 
sellers only and not the makers of the chronometers which had 
borne our name, and that Mr. Molyneux, previously known as 
a workman employed in making chronometers, was the real 
maker; we lost no time in obtaining and making public 
Mr. Molyneux’s statement that lie had never even seen the chro- 
nometers in question, and at the same time we asserted our 
own right to be considered the makers. 

We hoped that we had thus terminated all doubts especially 
as there has been no other claimant than ourselves ; it was there- 
fore with equal surprise and concern that we read a note in the 
review of Captain Parry’s Voyage in the 49th Number of the 
Quarterly Review, expressing an opinion that neither Mr. Moly- 
neux nor ourselves, but some third person, (whom however the 
reviewer neither names nor specifies), was the real maker of the 
chronometers, the merits of which he was pleased to notice. 

We might reasonably have complained that an opinion, afiect- 
ing sp materially our reputation and trade, should have been 
admitted in so respectable a work without at least more consi- 
deration and inquiry than had obviously been bestowed ; we 
however overlool^d this, and took ^ more moderate course of 
appealing to the right filing and justice of the Editor himself 
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in ^ lettier%hidb have subjoined; rejjuestmg only that W 
might be pennkteid to^fitove^^ithei: to himself, or t0 the writer 
of the note, that the opinion expressed in it was wholly errone- 
ous. , ^ ; 

We have experienced the additional mortification of finding 
our appeal entirely disregarded; our letter, which we trust was 
in all respects proper and respectful, has^not received the common 
courtesy of a reply/ and e/^aubsequent Number of the Quarterly 
JRetfieuf has appeared wiAout notice of acfcnawludgnient of 
error. * ^ {, - 

Our motive, in desiring the publication of our letter, is to re- 
move the doubts which the Quarterly Review has excited to.our 
prejudice, and' to ahew' that our nc% having done so long since, 
has been Solely occasioned by our reasonable trust iu the readi^ 
ness of the llditor himself to assist, when it should be shewn 
him that he had inconsiderately given currency to an opinion, 
injurious to ti tradesman’s reputation, and altogether without 
foundation. ^ 

We remain, Sir, respectfully, ? 

Your most obedient humble servants, 

Parxinsont ard Fboosham* 
Change Alley, i6tb bet., 1821. ^ 

(corv.) ‘ 

To the Editor of the Quarterly Review* 

Change Alley, July 1831. 

We beg leave to address you in consequence of the following 
Note in page 205 of the last Number of the Quarterly Review* 
** There is a dispute as to the real maker of these valuable 
chronometers. Mr. Molyneux, Who has been long distinguished 
foe the excellence of his workmanship, having set up a claim 
which is denied by Parkinson and Frodsham. As far as we are 
able to judge from their contradictory statements, we should say 
the real operator was neither of them but some third person.” 

The chronometers in question, Nos. 228, 253, 254, and 25^ 
of our name, ivere sCnt by ourselves at our own risk and hazard 
on the Northern Expedition ; our object was to manifest their 
goodness by a public trial under such extreme circumstanees ; 
we wef^ personally unknown to the gentlemen in whose hands 
we placed them, but, As selected by the government on such an 
occasion, we did not doubt their care and disposition to do jus- 
tice totHir chrorioraetors : the report which has been publiehed 
of their going during the voyage has, in every respect, fuUy 
equalled'bUT expectations. 

We hUv^ stated thus much to you, iq the hope that we may 
inxmtt ^ to inquire into the justice of a note which has gone 
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forth to thei^udice oC-our rejniitation jiroai^. 

the* widdy^tended circuktioi^^ot th^ Qaart^ly Review ; yre 
h«fe encloeed yon the paper* on which *^e jiuthor of the. not^ 
state* that htS' opinion has beeja' formed^ that the real « operator 
waswith^Mr.^Mdynep^^M^ ourseiyes, but solas'^ thir<ipe)rjipp. 
Mii. Molyneux's ael 0 QOwledgm§^t^l^^^ saw the chro- 

xiomtersi hi decisive as .to, hWppncarnk in them, if we .knew 
wbat^thisd perh>n can^* have been, ^n^eaed the we wopld 

meet the ^siipposition^by obtaining a depiai from .the. incii visual 
himself^ ' ' . ^ 

We are ready, Sir,, to give, you, or the author of the P9te^^ any 
reasonable proof that may be required, that (with the exception 
of the springs of Nos. 253 and 254, which vrere ob^ined from 
Mn HO{dciBS, whose distinct branch of the .trade it is to supply 
sprites to chronometer makers, and for, which springy he jeceived 
2f. 10s. each), the four chronometers were our own wprkmanslup, 
madein our own bouse, under our own direction, by workmen 
whom we have instructed, and that they were all finally adjusted 
and corrected by ourselves. We have laboured unceasingly 
since our entrance into life to become good artists, and to ap- 
prove ourselves such to the public. The adventure of our prQ- 
perty in the late voyage is a proof of our confidence in the ex- 
cellence of our chronometers, and of our anxiety to establish our 
reputation. We cannot, therefore, but feel deeply when we see 
the credit which wc have laboured to deserve, ascribed to some 
unknown person ; and when we find the encouragement to our 
business, which we were receiving from the public, withheld- in 
consequence of the promulgation of an opinion which has cer- 
tainly no foundation in fact. 

We hope that you will not refuse to satisfy yourself of the 
truth of this statement. 

ri We are. Sir, 

Your obedient servants, 

Parkinson and Fbodsham. 

2. S^eam Engines of England.-^M, Dupin, whilst speaking of 
the immense mechanical force set in action by the steam engines 
of England, gives the following illustration of its amount. The 
great pyramid of Egypt required for its erection the labour of 
above 100,000 men for twenty years: but if it were required 
again to raise the stones from the quarries and place them at 
their present height, the action of the steam engines of England 
which are managed at most by 36,000 men, would be Sjufiicieht 
to produee the effect in eighteen hours. And M^^Dupin says, 
thatif;it were required to know how long a tifne they would 
take to cut the stones and move them from .the quarries to the 
pyramid, a Very few:days would be .found sufficient. , 

The calculation of .M* Supmis^as (oj[lo>vs;.. the volume ofthe 
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pyrcLin$€ is 4,000,4)00' cubic meti^s; its weighi^is about 

10.400.000 tbnfi, or 10,400^000,000 kiiogratnmes. The eeuDrc 
of ^avity of tlie pyramid is elevated 49 metres from the base 
Uud taking II mbtres as mean deptii ^of the quarries, 'the 
total he^W 4f elevi8ftk)»^’iBf“’0O metres,' 'vrtricb ‘ multiplied^' by 
10^400, OOO^tohs gifeS‘OiM|O0O;^O^ tons raised L metre. • Theh 
the' total of the smani erigides in England represents a*^po^er of 

320.000 horses. ‘ These^engb^, mov§d for*S4liomrs;r would raise 

862.800.000 tons^ 1 metre high, and consequently W7i400,000 

tons in 18 hours, which surpasses the produce of labour spent 
in raising the materials of the great pyramid; ' 

3. Prize Quesfion.^Whea the nozzle of a blowing machine 
is placed at a certain distance from that of the tuyere, a 
stronger current of air is obtained than when botli are placed 
together, as is frequently done. This effect is produced by 
various causes dependant on the elastic nature of the fluid in 
motion, and of the surrounding atmosphere. The Society of 
Sciences and Arts at Metz have founded the following prize 
question on this experiment : What are the changes neces- 
sary to be made in the tuyere of blowing machines, ^ to intro- 
duce, in the most advantageous manner, the good effect indi- 
cated above, or any other improvement for the rapid transmission 
of air to greater or smaller distances.” The prize is 300 francs, 
and is to be adjudged in April, 1822. 

4. Prize Question , — The Royal Academy of Sciences of 
Toulouse has proposed as the subject of prize essays, “ A 
physico-matbematical theory of drawing and forcing-pumps, 
stating the ratio between the moving power and the quantity of 
water elevated ; attention being given to all the obstacles 
which the force has to overcome.” Among these obstacles are 
enumerated, the weight and inertia of the column of water, its 
friction against the tubes, its contraction at the apertures of the 
valves, the weight and friction of the pistons, the weight of 
the valves, the inequality between the upper and lower surface 
at the moment the pressure opens them, &c.” The papers are 
toW written in Trench or Latin, and sent in before May, 1823* 
The prize is a gold medal of 500 francs value. 

* 5. Liihogra'pJiy , — An experiment has lately been made to 

take off impressions fVom plants by lithographic printing. A 
specimen of Sibthorpia Europma^ which was gathered several 
years ago in Comwml, was covered with lithographic ink and 
impressed on a stone, from which stone several impressions were 
afterwards taken. The experiment was not so successful as 
w^ wished, but still promised to be beneficial in leading to 
thcixiealis of multiplying copies of the impressions of plants. 
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tnndit tbotftitcciuytte, » come respects, thsii a'^wiiq; -caif'be 
expected tua^xnt—P^, Mag,, Se{it.,;235. 

V following^ method is recorat- 

JAeoded for the presentation of milkp either at eea oi in. warm 
^\Fipvide pint or quart bottles^ which most be per- 
fecUy elMliiweet^ and dry ; draw, the milk from ihe.cow into 
the bottles, and as they are filledp immediately cork^^them well 
up, and fasten the corks with packthread or wire. Then 
apread a little straw on the bottom of a boiler, on which place 
the bottles, with straw between them, untii the boiler contains 
a sufficient quantity. Fill it up with cold water ; heat the 
water, add as soon as it beg^ins to boil, draw the fire, and let 
the whole cool gradually. When quite cold, take out the 
bottles, and pack them with straw or saw-dust in hampers, 
and stow them in the coolest part of the ship, or in a cool 
place. Some years since, there was a Swedish or Danish 
vessel at Liverpool, having milk on board preserved in this 
manner ; it had been carried twice to the West Indies and 
back to Denmark, and had been above eighteen months in 
the bottles : nevertheless, it was as sweet as when first milked 
from the cow.~iVett> Monthly Mag. g 316. 

7. Preservation qf Cauliflowers. — ^These vegetables have 
been preserved two or three months by digging a trench under 
a wall, eighteen inches wide and deep, laying in the cauli^ 
flowers with the stems inclined upwards, and covering the 
whole in with earth, heaping up the surface in an inclined form, 
so that the rain should run offi 

8. Use of Larch Bark in Tanning.’-^Ulv. E. Smith, from 

repeated trials made by himself and friends, strongly recom- 
mends the use of larch bark in tanning, not only for light calf, 
deer, or sheep’s skins, but for stout hides ; and states, that sole^ 
leather tanned with it, and worn against other leather tanned 
with vallonia, resisted the wear better, and did not imbibe so 
much water. He then asks whether there is any further occa* 
sion for the importation of Dutch or German bark. ^ 

9. Athvhs Rock, — ^The dangerous ledgo^ of Atkin’s Rock 
has been marked and observed very accurately by Captain 
Cork, of the Barnet, from Demerara to Liverpool. Its position 
has not been determined exactly, but the Captain announces 
its situation to be precisely 50^ 5' latitude, and 12^ west long!- 
.tude from Greenwich. 

; 10. Preservation of Fresco Painting. — A new process for 
removing frescoes from one wall to another without ‘ in- 
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jury to^the has been devised by Signor SU^aad 

Bareezi, of Milan. The picture is< ^levered vitb' a pmliiared 
canvass to which it adheres, and is thus detached uom t^ 
wall.' : The canvasS' is aflierwarda api^ed to anbtbsr Wall, to 
which the painting again attache itself widiout the least trtit 
being destroyed. pac^iOsMity of ibis method has be^ 
successfully proved| >utid the ii^enlOr is now employed in trana* 
:ferring a large fresco froai^ the diurofa Della Pace, at Rome. 
^Great expectations are entertained that he will be %ble thus to 
rescue from destruction the celebrated Cena of Leonardo da 
Vinck^dfc^asme of Fine Arts^ 474** - 

11, Green jPainL — Gas tar, mixed with yellpw ochre, makes 
an excellent green paint, very useful fpr preserving coarse wood 
wprk or other articles. 


II. Chemical Science. 

§ Chemistry. 

1 . Curious effect of Sea Water upon Cast Iron.— In a recent 
visit to Plymouth, Mr. Hatchett obtained from Mr. Whidbey, a 
portion of a cast-irou gun, which had long been immersed in 
sea water : it was incrusted to the depth of an inch with a 
substance having edl the exterior characters of impure plum- 
bago ; easily sectile, greasy to the touch, and leaving a black 
streak upon paper. This substance, digested in water, afforded 
a small quantity of muriate of iron, but was not otherwise 
affected. Digested in muriatic acid, a considerable portion 
was dissolved without any effervescence ; and the solution had 
the properties of pure muriate of iron, with a trace of manga- 
nese. The insoluble portion, when coliecied upon a filter, 
washed, and dried, was a shining black powder, very soft and 
unctuous to the touch, and apparently pure plumbago. At 
Dr. Wollaston’s suggestion, 1 examined it for manganese : 1 
deflagrated a portion of it with chlorate of pota8S|i, dissolved 
the residue in muriatic acid, and threw down oxide of iron by 
pure ammonia; the neutral solution was filtered, and evapo- 
rated to dryness ; the dry salt was entirely dissipated by heat, 
and gave no trace of manganese. The relative proportions of 
the component parte of this substance were, 

Oxide of iron - - 81 
Plumbago - - - 16 

Anchors, and other articles of wrought iron, when similarly 
exposed are only superficially oxidized, and exhibit no other 
peculiar appearance. There can, therefore, be little donbt that 

* Is not the “ Last Supper" of L. da Vinci already destroyed ? Ed. 



the rjipid decw^nd change 

bntM t{>3 gei^dinic^action, the Ci^uat in po&ct 

of the cast in$imt producing an ^^G#(^Qij|ive: c00ibinad(^9 .aid^^ 
by ^ |jrd%pj^g the .decp«np^itioQ of wat^», of 

ifa^'^afflae* Pdnf® nts, . 0o^jjsid^W..the.-¥W9bl^ce.,rf .cru^t 
td Ml^dWcribjBd blMr. Dapi^^.A^Jp^ttP?d>Y.t|ip^l^ 
acids updn Vast ironi (seq pC Vm aonmal), I ex;- 

p^ted'td detect a porj^h <%^]^inted#^.^ 

2. J^^biUip of Magfie^a^/ai^ lfs ta^o^t§]^ i^ater. — Or, 
Fyfe has lately experimented op spj^jdo.n qf „ magnesia and 
its oaiboh^te ip. wateV ; and not cmly fipds th^t jthpeo su|>s^ 
ate'^sblubtl; btit 1sle6 that, ei& ithh'lime, they ar4 more soluble 
in cold than in hot water. The magnesia was prepared by pre- 
cipitation, wacibing, and ignition j; water ii^s.then digested on it, 
and afterwards the magnesia, dissolved in the water, separated 
by cairbopate of dmtnonia and phosphate of soda. In tips 
way it was ascertained, that 1 part of magnesia required 
5142 parts of water^ at a temperature of 60^, to dissolve it; 
and at a temperature of 212°, 36000 parts of water. The effect 
of temperature is so great in altering the solubility of mag- 
nesia in water, that if a cold saturatq^ Solution be heated, in. a 
narrow-necked matrass, it becomes turbid on rising to 2 12°, : 

On repeating the experiments with carbonate qf magnesia, it , 
was found that 1 part required 2493 parts of water, at the tem- 
perature of 60^; for its solution, and 9000 parts, at the boiling 
point . — Edinburgh Journalf yol. v., p, 305. 

3. On the Solution of Carbonate of Lime^ by Mr. Dalton.-7-Mr. 
Dalton, in a paper containing remarks on the analysis of spring 
and minetal wateira, has stated some interesting circumstances 
r^pecting the . alkaline properties of solution of carbonate of 
lipie. It is stated, “ tjiat all spring water containing carbonate 
or super-carbonate of lime, is esscnti^ly limy or alkaline,, by 
the colour, tests. And this alkalinity is not deaUoyed till some 
more powerful acid, such as the sulphuric or muriatic, is ladded, 
sufficient to saturate the whole of the lime. Indeed, these^ acids 
may be considered as sufficient for tests of the quantity of lime 
in'such waters ; and nothing more is required t^n.to murk the 
quantity of acid necessary to neutralize the lime< . It does n^,i 
si^ify whether the water is boiled or unboiled, nor whether it 
cimtains sulphate of lime along with the carbonate ; it is still 
liiny in prcfportiqn to the* quantity of carbonate of lime It con- 
tains. j^reeably to. this idea, too, .1 find that the metallic 
oxldj^^^^^hose of iron or copper, are tlirown down by common 
splriiig^ater, jutt the same as by free lime. Notwithstanding, 
tbi;^ carbonate of litne, in solution in water,, contains. twice the 
acid that chaHc or limestone does. I fully expected the super- 
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actd* t6,0i4f t cooJd tiot be cpovineed of ' 
rmark^e riSict jta^ m tMft pti|f|^pfli, tU]L I aciiially formed 
super-c^bcmate vaterm 

usual u«y, till ti« 

sull e(^dau«a‘Uedi!f;jim'^mi¥;i^ doii^ io^x^f^ tW & 


V»,S U«IJF OW W'lfCJklS. LISTV W 

three times the quantity *df add wai added* It fmkH seem* 
then, to b^ as impbsdibTe"to ol^n a jbeutral carbonate of 
as it is to obtdn a na^^tnd carbonate of, ammonia, iK the .setoe 
here attached'io the word neutral.' 

Society^ . , ^ ^ 


4* On l^lphurmts Mineral Waters^ and the Nitrogen con* 
tained in ihefn,-**Tb^ existence of nitrogen in n^iueral waters, bas 
freqi^ntly been ascertained, and its Quantity stated; but no very 
precise ideas have hitherto Wn published, on the cause of its 
existence in the waters^.and the attempt of M. Anglada is» per- 
haps /the first made to shew its source, and the shuaUons in 
which it may be expected. Raving observed from the expe- 
rience. of others and l%iSdf» that nitrogen occurred in waters 
cqntainii^ sulphuretted hydrogen, be was induoed tb seai^ 
whetherjt was not constantly present in such waters, and find- 
ing that to . be the case, reasoned and experimented upon its 
production. In many sulphurous springs, the sources of which 
were easily arrived at, it was readily observed, that nitrogen 
either rose from the sides of the spring, or could be obtained 
without difficulty from the water ; but in others, which were 
confined by pipes or conduits, it was necessary to open up the 
works, and get to the source* In all cases, however, sulphurous 
waters were found to contain nitrogen ; and it was remarked, 
that though the water contained abundance of sulphuretted 
hydrogeOjr the gas contained none. 

M*. Anglada expected by beat to obtain sulphuretted hydro- 
gen and caYboiyc acid gas from sulphureous water but in no 
case obtained any thing except pure nitrogen gas. Guided by 
this result, he concluded that, in all the sulphureous waters ffiat 
had thud yielded him nitrogen, that gas caine from the air which 
thC^ waters had taken up in their subterraneous course, and from 
which the oxygen had been separated by the sulphur, &c. In 
order, as it were, to prove this opinion, a portion of a sul- 
phureous water was treated with acetate of lead, to separate a.11 
the sulphuretted hydrogen from it, and then boiled : it gaVja 
out more gas than oefore, and the gas was a mixture of oxygeti 
and hydrogen. 

The air Uius furnished to waters, is given to them, M* Anglada 

voL. xn. 2 E 
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w know Mlej^ir nothine. \ '.■■■^i.-i ■' •f '^^■'’'P' '. 

.'< I^'oons^qt^ce of tnis-aetidn of the.a^q^'WafniM'of.tbis 

tbit, a wafe; de(Ei4ecUf..autpbn^nus 
j4iits,,f((grco,;sfieaj!fH a bttli^8|^ froil^ it ; ,d^ 

wn^entogwatjrwigtb qf ‘Jni'?'at?fr mean^^it has of 

t;fe|a^i?^6nsjiiil]^kirec^ nWe Qf^Uie 
5|atfijp m|yji^$i.d«yauqe4frpm tl^* (®|ei^ajfemeiat 

^onmmg very'Jitti^iixyg^jj;^^^ certain gtoiry appear- 

.^cjea .; 

; Anglia >Jsp remarto^ ia many containing 
carbonic aVidj abundance of nitrogen is mund^. and lie sug- 
.gOst^|- tKat^prpbably the air.may ^aqt in them on some car- 
.bonacedus matters, giving rise to carbonic acid and nitro- 
gen at, the same time. It is also remarked in the conclusions 
attached to this paper, and which being given above, need not 
be repeated, that the change takes place at all temperatures, and 
that if niU'Ogen is not foupd in eyery sulphurous water, it is in 
all tho^e containing a hydro-sulphuretted alkali. — j^m, de 
C/w»i., vol. xviii. p. 113. 


^ 5. On Meteoric Iron, and the Masses supposed to be the 

year 1310, whilst examining a specimen of graphifp,.frOin Sax- 
ony, Mr. J. F. John discovered nickel in it, and afterwavds ascer- 
^inedthe presence of cobalt in a mass of iron, similar to that of 
Pallas, but found in an old collection. These circumstances^ led 
him to consider that the opinion generally entertained of some 
characters of meteoric iron, or meteorolites, were incorrect. It 
has been assumed that any stones or pieces of iron, supposed' tb 
be meteoriC) and containing nicked to the exclusion of all other 
memls, were certainly of the origin supposed. The uncertainty 
of this test^.aud the remembrance that M. Laugier had disco- 
vered chromium in some aerolites, and also that the occurrence 
of this metal had been proposed as’a test of the meteoric origin of 
stones, «S>tc., induced JVl. John again to analyze portions of the 
large masses of iron considered as meteoric, apd also |Jortions 
of iron taken by the magnet from meteorolites. The following 
are the results of these analyses : : . » ^ 


IroBOlPaU«. 

Ir,on ... 90 . 87.5 

Nickel. . .7.5 . 8.75 


Kroipium . 
laoganese 


2.5 . 1.85 

jand loss 1.9 


100 100 


Iron of Humboldt. 

91.5. 

6.5, < ■ 

2 

trace. . 

0 . . 

100 • 



Scunce.‘ 4tl 

* 

cohtains iroti, a little ai^^orc, 
trapes of cWcoal an4 of coMt, and perhaps of sulphur; 'SU 
ihass t&eit from beneath the pavement in 176218 evident! jr tha 
prodube^f airt. Pojfyxenei;^ or the black grains finnifi in a par- 
ticular sort of pla^na, are simply. metallic iron, vrithemtahy 
mixture of other met^s; v Tte iron' tfom , Portuguese Ainerica» 
composed of crystalline grams, dud Which is.veryrdre, con- 
tains a little copper and cobalt, and perhaps a tractf of chromi- 
um and manganese, l^s lattbr iron was obtained frOm M. Kru^ 
senstern, ^d M. John found a similar kind in the mineralogiCal 
collection of Zurich, v^iOh, according to the table, had been 
brought by M. Peterson from Kamtschatka. 

. Having pulverized some meteoric stones, and obtained the iron 
from them by means of a magnet, M. John analyzed it for the 
purpose of comparing it with the analyses already mentioned. 
The results were as follows : 


Iron 
Nickel 
« Sulphur 
Cobalt 
t^hjome 


Iron firotn the A^oiite n A 

ofChatonnay. OflAigIc. 

' 92.72 . 92.72 

5.5 . 5.5 


Of Sienne. . 

92.72 
■ 5.1 


6.78 1 Quantities too small to be weighed, 
tf acS J 


The conclusions drawn from these experiments are, 1. That the 
iron of meteoric stones and of the large ductile masses mentioned, 
contain the same substances; namely, iron, nickel, cobalt, 
chrome, and perhaps also manganese, as in that from EUbogen. 
2d. iron of meteoric stones contains less nickel than the large 
masses of soft iron. 3. Iron of meteoric stones evidently con- 
tains sulphur; but probably not in combination with the whole of 
it, but forming magnetic pyrites disseminated through it. The 
large masses found in the earth contain no sulphur. — Ann, de 
Chim, xviii. p, 198. 


6. Te^ts for Arsmic, — ^Dr. Porter, of the University of South 
Carolina, in observing on the tests for the detection of arsenic, 
reiusLtks, that an appearance, similar to Scheele's green, is pro- 
duced by carbonate of potash, added to a solution of copper 
containing coffee, but without arsenic, more striking than if a 
weak solution of arsenic be used, lie also states that, in the 
production of Scheele's green by arsenic, sulphate of copper 
and carbonate of potash, chromate of potash might be substi- 
tuted for the arsenic ; and that the precipitate produced could 
not be distinguished by the eye from Scheele’s green. Al^ that 
Mr. Hume's test of the nitrate of silver (as modified in its ap- 
plication by. Dr. Marcet,) gave, with chromate of, potash, a yel- 
low precipitate, which, when placed side by side with one pro- 

2 E 2 



4l2 Mmeuaimut Inmhgence, 

dii6iedby>. arsenic, cauld not'bSt^d^Ui^isb^ by or apr 
j^earanoe ^ofti it.~SiUiman’ih Jaan^ii p. i lv. - 

: JS^rfhi ^^tection in 6m q/*47i%ii^y 

li»iifkf is tbe procass af lA. by iw]bich ne detects arse- 

nic iaantimonjr* ‘The antiniQayy or its. oxid^ ia, mixed witb 
cresocnr of tartar, and hefdiedd^ a oU)^ cnw:ibl%:, in tins waj fm 
alloy of tho antimosy-mtb IKAassiin^ THe alloy, i$ 

then.placed under a beU?glass filled with waW> and a l^ge 
quantity ofhydrogenis soon jibeirated. . t^his, when burned in 
ajianrow glass jar, deposits a brown pellicle bn its sides, if the 
antimony contains arsenic, but no pellicle is produced if arsenic 
be noi^ Resent. Very small quantities may be detected, in 
this way. 

. 8. Berzelid^ on r/te Oxide of Platinum and Gold , — ^Aiter re- 
marking bh the numbers given for the oxides of platinum by 
Mr.' Cboper and *Dr, Thomson, M. Berzelius proceeds to de- 
scnbe the process he now adopts tO obtain these numbers, accu- 
rately. Tne muriate of platina and potassa being a neutral 
compound, a portion of it was well washed and dried ;' it 
was then anhydrous, and by heat gave off chlorinet without 
any trace of water ; so that it may be Concluded to be a double 
chloride of platinum and potassium. x^»251 grains wde slowly 
heated In acqrr^nt qf dry hydrogen as long as ihuriatic^acid was 
formed. It lost .65 of a gram in weight, and the residue washed 
left .898 of platinum undissolved. It was therefore Composed of 

Chlorine . .650 

Platina , . . .898 ^ ^ 

Chloride of potassa . .703 

In the. tables vof M« Berzelius the numbers are st^h that, if 
calculated, it will be Found that the platinum, contains twice as 
much chlorine in the above compound as the pota3sium. An 
atom of muriate of potassa is 186543^ and 2 atoms'of mu- 
riate of platina are 4201.6, so that the compound ^^tom would 
weigh 6066.19. This would give in 2.251 grains of the sub- 
stance .657 chloride, .898 platina, and .69& muriate of potassa, 
winch is nearly accordant with the experiment above. 

The same results were obtained with the muriate of Soda and 
platinum. This salt contains 1 atom of muriate bf soda^ 2 atoms 
muriate of platinuipf and 12 atoms of water. * ’ - ‘ i 

, M. Berzelius still retains his opinion of the number^b^ gold, 
or the weight of its atom (2486.) He adds an experiment in 
which he deduced it by phosphorous, but says it is not sb pre- 
cise as the reduction by mei^eury, ConsequenUy it adds qothing 
in proof of the coriectneas of the numbers given. M. I^lletier, 
it will be remembered, gives the number of gold as 2993. 
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M. Benditia :4>«fieribes two muriates of gold. Th^ supers 
muriate m sinialb needles, of a pale^yel^v^ 

colour; it is less sol ublo^ia^. water diao iba neutral miariatey aix^ 
ita soi^oa i^ of a gold-yellow colour. The neutral muriate is 
obtaiiS^hyiTxi^siiig the sdper^ to alow hea^. li loses 
first muHatic vitid, Wi then k MlUv^ ‘with chknriiiB, so 
that ir begins tof decompose evefij-^firfore all the free, acid is 
WiTiefir oC To obtain ‘it perfectly it must be prepared 

liy adding hot the I^h>mutlaite of'gold, tirtdch iseheii 

reduced to gold and dia neutral muriate. 'Its solutioni is of an 
intense ruby colour ; it'yteldS' a reddish-brown saline mass, 
which liquifies in the air; " The addition of muriatic acid 
changes the colour td yellow, and per-muriate crystallises^ if 
the solution is concentrated.«i^»«. cte Chem. xviii; p. 146. 

9. On rendering Tissues incombustible. — M. Gay-Lussac men- 
tions,, as the result of bis experiments on *thc best means of 
rendering cloth incombustible, that solutions of muriate, sul- 
phate, phosphate, and borate of ammonia, with borax, and sonic 
mixtures of these salts* were found the most effectual; in fact, 
according to lus theory on the subject, those substances whWi 
at the temperature of burning best shielded the fibre from the 
air, and supplied most incombustible gas or vapour to t|ie 
fiamc, proved to be most efficacious. 

Ifli. Heat produced by Chlorine . — Among the obvious quali- 
ties of clfiorme, J)r. Simmah mention^' the heat fit excites on 
the hand when plunged into it. The effect is equal to a tem- 
perature of 90^ or 100®. 

11. Explosion of Chlorine and Hydrogen* — Dr. SilUrnan cau- 
tions chemists against making mixtures of chlorine and hydro- 
gen in large quantities without due precaution. He relates 
softife instances in which two or three quarts of the gases ■ had 
been mixed, where the explosions produced on exposure to 
sunlight were instantaneous and very powerful, and one also in 
which the explosion took place by exposure of the gasqs to a 
very diffuse and dim light. 

12. Oxalic Aoid. — M. Berzelius decomposed the oxalic acid 
by first forming an oxalate of lime of determinate composition, 
as to the water it contained, and then digested it with mu- 
■tiate of gold. The gold was reduced, and carbonic acid 
formed ^.4 grains of oxalate, containing 3.25 of the anhydrous 

' Compound, reduced 3.352 grains of metallic gold, from which 
the. composition of oxalic acid is deduced as 2 atoms of carbon 
‘ and three atpms of oxygen, no hydrogen being present.. Jl.his 
■ result *^08 cotifirmed by the action of the qiiadroxwate of po- 
lassaou^solutionof gold; 2 grams of it pifecipitate 2.05 of iho 
metaL-' . ' 
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{il-3. Abtm4n Aficamomi-Miett iSZafe^Ai»»>g tlw 
ftlum th^'h one which we hete never seen, mentn^d by imy.. 
ailfdwr»«7lt1e'.from 'the decompoidHoa (not of clay-aute, ]^)'of 
atkari^&te. We have been’ fr^uenUy presented vtidispe^iaeDS 
e^^^biHin found in decomposed mica'Slates, as fcom toe towns 
of^Preaton, WateiWyt ud Huntington in Conaecticutr and 
indeed WO' baee seen but few instanoea. of American alum de*- 
rived fitoALanyo^er source. It is, as, we are informed, so 
abundant hf some places^ that. the people use it m dyeing widtont 
resorting to any other, supply.- We are not. aware that this 
source of alum has been observed in other countries.— Anwricon 
Journal,' iu<|.p. 240. 

\ ‘ . 

, 14 . Atnerkan Hydraulic Xtme.— The following is an analysis 

niMe of an excellent hydraulic lime used in the construct^ioit 
of the great canal in the state of New York ; 


Carbonic acid 


. 35.05 

Lime 


. 25. 

Silex 


. 15.05 

Alumine 


. 16.05 

Water . 


. 5.03 

Oxide of iron 


. 2.02 
98.F* 


' It will not slake, but is pulverised, and then mixed with 
half its quantity (probably bulk) of sand. * 

§ IL Electricity, Magnetism, &c. 

1 . Effects of Lightning , house at Geneva, which had plates 
of tinned iron disposed in various ways about the roof and 
other parts, was struck by lightning on the 3d of Jujiy. The 
lightning produced various effects here and there, but among 
them none was more remarkable than that produced on 
one of the plates of tin that had been placed on the roof 
against the chimney. This.plate is pierced with two circular:, 
holes, about an inch in diameter each, and four inches apart, 
^ch hole is strongly burred, but the remarkable circumstance . 
is, that the burs or the two holes are in opposite directions, 
which, according to M. Pictet, either indicates that the electric 
fluid has passed through the plate forming one hole, has moved, 
five inches along' it, and then gone through again; pr that 
there w^Jtiro currents of fluid which moved simultei^QusIy 
in pp|>6iHEfr^rectionS| at five inches distance from each Qtl^iej^. . 

2. Production of Magnetism, — M. Poenitz of Dresden h^ 
It^ely experimented on the production of magnetism by 
Mring, irictioD, &c., and has come to the conclusion, per* 



in the^uMn, hut 

gfTen to It liy.»th^^Bxt^iial ms^neitsm^f 4He earth ; ^ali that ther 
mbiionigivenr^^^thedroD in.^SieYaTicm^ m prdeeefim^^ 

m tp Render it niqra«usae|ktible of rfeceivtug magn^t^r 
isro.< ;>S[)ne of liia^ modes otV giring this motion^. to ihe perticles;^ 
fix pne/end of^ tod of iioaiior^eleel &t^dilY,- placing^ tha 
rodiia aOy poelybion required^ either .perpondicumi: or pahiUel 

tp the dip, 4&c.f»aiid then to inako^rit^Ytbrate by drawing ^the 
end from the.axie^of the rod* and suddenly lettibg^t^fooee.^ 
If in a favourable position, the iron soon acquires magnetism# “ 

3. Effect of Iron on the rate of CkronometOrs.^^lAv. Biarlow/'' 
of Woolwich, has lately made experiments on the effect of 
iron, free from any permanent tna^etism, in altering the rates 
of chronometers placed in its vicinity. Mr: Fisher had remarked* 
the difference, of rate occurring in his chronometer when on 
board and on shore, though the vessel was frozen in, and there- 
fore could produce no variation by its motion. He therefore 
attributed it to the magnetic action of the iron in the vessel, a 
conclusion that has been confirmed by Mr. Barlow*s experiments. 

In these experiments, various chronometer! Were placed in 
different positions near amass of unmagnetic iron, and an alte- 
ration in the rates of them observed. This alteration varied with 
their respective situations to the iron, but was always uniform 
in- the same position. The effects amounted sometimes to 5"j>er 
day, and were at last traced to magnetism in the balance and 
spring of the chronometer. 

The plan suggested by Mr. Barlow, of estimating the effects 
of a ship^s metal on the compass needle, namely, by placing a 
plate ofirem in such a position, and so near to the needle, as to 
be equal in effect to the rest of the metal in the ship, is well 
known, and the return of his Majesty’s ship Leven, from a, 
voyage of sixteen months, affords proof, by the experiments 
that have been made on board;’ of its value. ^ The same plan is 
now proposed by him for ascertaining the ship-rates of chrono- 
meters befbre they go on board, by simply taking their rates on 
a certain situation, and at a proper distance, from such a plate . 
of iron. 

^ 4. Electto^Magnetic Rbtation.^Au ingenious little instrument 
•hasl^een invented by M. Ampere, in illustration of the rotatory 
motion of the wire round the pole of a magnet. Its adv^tagq. 
consilsit^'ln comprising the voltaic combination used in "itself. 
SuppbsC a cylinder of copper, about two inches in diameter tod 
the ^ame in height, and within it a smaller cylinder about half 
an inch In diameter; these are fastened together by a 'bottom, 
haVifig a'bole in its centre the size of the srnaller "cylinder, so 



^ imism it lifljtesfed tflrdoi side^^ side^' iike a 
i^cdt ike tmallftf 1&]ilklder, and from/4he 

k.ritet a its toj^'^a emSA , 

te^vmii^wkfe^ ikmt e^iitdtr tf it 
. of %%tiza:«diat <^^ivw parm^/it t«r^ 

^befora dei^btd c' a udia, lir^e fbnsr if ^idt^ed 

Qp, isttMan^ taitatl^ skbs^ and^hi^tbe b^d^of ihit 
mte a . point ai^fiiw^ ^widchy'wfae^ in the little 

enpof m^ltrif hefoTedetcxib(^»tt»{|eadt‘tliej^beyHnder freely 
in Ibe 6op|^isidi|^&ea weidt anSi te put hdodie cell^ tbetiDc 

an#€0|^I»^ finsn-a voidiier combination^ and the two sides of 
dbLO fi Wira' are both in the same hlale^ so, that the pole of Jr small 
;Bia(pet placed' in the cylinder, that 4t4eft open in the axis of 
vibe^apparatiist makes the wire, and the dim cylinder with.it, 
revolve^ If the apparatus be 9 or 10 inches in diameter, it is 
stated that there is a tendency to rotation by the aciioii;of the 
lerrestrud magnetism alone. >' 

$. Notfi on New Electro- Magnetical MQtion$f by M. Faraday, 
jp-»At page 96 of this volume^ I mentioned the ezpeethtiOn I 
entertained of making a wire through which a current of voltaic 
electricity was passing, obey the magnetic poles of thereardr in 
the way it does the poles of a bar magnet. In the laHetcase it 
rotates, in the former I expected it would vary in weight:, but 
the attempts 1 then made, to prove the existence of this action, 
failedf Since then 1 have been more successful, andthe Qbj)ect 
^ the present note is so far to complete that paper» hs to shew* 
in what manner the rotative force of the wire rotUid the ter- 
restrial magnetic pole, is exerted^ and what the effecta^produced 
by it, ' ,r i., : 

, Coosidering the magnetic'pole as a mere centre of action, the 
, existence and petition of which may be determined ^'^well- 
known means, it ^ was shewn by many experiimads, in the 
paper, page 74, that the electro-magnetic wire Would rotate 
round the pole, without any reference to the position -the 
juis joining it with the opposite pole in the same bar; for some- 
times the axis wal horizontal, at other times vertical, whilst the 
rotation continued the same. It was also shewn that the wire, 
when inifluenced by the pole, moved 'laterally, its parts* de- 
. scribing cirples in planes perpendicular nearly to , the wire 
itsel£ Pence the wire^ when strait and confined to onopoint 
abiovo^ descr^^cd a^cone in its revoliltion, hut when b^^into a 
crank, it described a cylinder ; and the ^ect was evid^tiy in 
all Uases for, each point of- the wire to describe a circle ronnd 
the pole, in a plane perpendicular to^ the current of electri- 
^ oity through the, wire* In dispensing with the magnet, used 
to give these motions, and opmatiog with the terresuW^mag- 



t* 

^dkic 4h^ iAfemutioii 

^^^^ve/tbry^a^tbefoi^baod the 4lreetf<m 4ie moticiiis^oiild.^, 
f;^0l3a^ fer^ ammieg that the ^dippmg^naedte^vifi 

te Ae^pote .4^ the earar$^>points at least ia the 
^^diradttfnv Jii whi£li '^ai pUe ^ur. active^ Ht^ia.endeiit that a 
ekhti^^ wit8r> aSeeted br^the terrestrial as 
«b;plui^ 'artifiielsi«:^m/ snmld ioe9e..feterairyiat^ght'' anglea to 
^. thl nfeedle;*flutti8to sdy, it would eildeaVMr/to^^scri^^^ a 
^ cylinder. roimd.thejiMef the radhis^bf Which majfifti^reprefierded 
' 497 the line of the* deedleprolonged to the* piole stadf^ As: these 
^vC/lindersy or circles^ would be of tmmeuse nmgnitude^4t;^was 
evident ^that onljr a very minute portion- of’ diem could^^be 
brought within die reach of experiment;; stilU howefver^ thht 
portion would kifi shiliefeat to indicate their existence^ inasmuch 
. as the motions taking place in the part under consideration, 

. must be of the same kind, and in the same direction uuin 
every other part* . ^r-' 

RiWsoning thus, I presumed that an electro*magnette wire 
should move laterally, or in a line perpendicular to the current 
' of electricity passing through in a plane peipendicutar to the 
dipping-needle; and the dip being here 72^ dOVtbat plane 
>^would: form an angle with the horizon of' 17^ 30', measured 
^ du the magnetic' meridiasr. This is not so far removed from the 
horizontal plane, but that I expected to get motions in the 
- datter, and succeeded tn‘ the following manner A piece* of 
copper wire, about .045 of an inch thick, and fourteen inches 
long, had an incb at eachextremity bent at right angles, in the 
same direction, and the ends amalgamated ; wire was then 
suspended horizontally, by a long silk thread, fVom the ceiling. 

‘ ^ A basin efdean pure mercury was placed under each extiemity 
of the wire, and raised till the ends just dipped into the metaf. 
The merdury in both basins was covered by a sn*atum of diluted 

* pure nitric acid, which dissolving any 51m, allowed firee motion. 
*Then connecting the mercury in one basin with one pole of 
■ Hare'S 'Calorimotor, the instrument mentioned page 74, the 
Wioment the .other pole was connected with the other basita, the 
suspended wire moved laterally across the basins tiirit touched 

• the sides: on breaking the connexion, the wire resumed its 
V: first position; on restoring it, the motion was a^in produced. 

On changing the position of the wire, the effect still took plalbe ; 
and the direction of the motion was always the same relWiVe to 
. Che wire^ or rathCr to the current passing through it, being at 
rtghS angles to* it Thus when the wire was E and 'W^ thC £ end 
, ^ the zinc, the W end to the ciop|>er plate, the motldh; was 
^;vtowardB the north; when the ednnearons were reyet^edf, the 
motion was towards the south. When the wire hung'N and S, 

' end to the zinc plate,'' the S end to the cop]^'r plate, the 
ihoidbn was towards the W^; when the connexions ifeie reversed, 



tow^s the posb^a had:]^ei^Jn^ 

;i-'s 'tw ■ '•;• r }‘ »' V '■ 

TOe therefore, of* the wirte to revolyo4n 

Toux^ tt^e ppk.^ the earth, is eviieot, and the di|p^,tk>i|; 0 |^^V‘ 
motiop.if pirepUely the 8axae.ae.t;hat pointed , out, J&i^he^ipf^^ 
ei^pe^ments. , the . ^Mfjrp^iiipaent also 

ci^^j^^mpera's oiirve to .travwse, a^^the*wiyvrfo,..whQi tW 
po^er;: is ^exterted. The wellrkQoW .eiperimenV made by 
AI. Ampere, ||4:oyes,Uhat,a«wife.rmg, made ^to conduct a cur>^ 
rent.' of electricity, Jf . it be allovfed . to turn on. a vertical axis, 
inoTesJoto^a^, plane east and w^^tof the mastic meridian ; if 
horizontal axis, it moves intone plane, perpends 
cular fio the. dipping-needle. Kow if the curve be considered 
as^a polygojgi of an indnite number of. sides, aud each of these, 
sii^s be ^cpmpared in succession to the attaint wire . jiist de-^ 
scribed, it vflii be seen that the motions given to them by~ the 
terrestrial pole, or poles, are such as nrould necessarily bring 
the .polygon they form into a plane perpendicular to the ^dip- 
ping-needle ; so that the traversing of the ring may be reduced, 
to the simple rotation of the wire round a pole. It is true the 
whole magnetism of the earth is concerned in producing the 
effect, and not merely that portion which I have, for , the 
moment, supposed to respect the north pole of the earth as, ^ 
its centre of action ; but the effect is the same, and prtxduced ^ 
in, the same manner ; and the introduction.of the influence of the« 
southern hemisphere, only renders the result analogous ;to the 
experiment at page 82, where two poles are concerned, instead- ’ 
of that at page 77, &c., where one pole only is active. 

.Besides the above proof of rotation round the terrestrial 
pole, 1 have made an experiment still more striking^ ^ As in 
the experiment of rotation round the pole of a magnet, the pole 
is perpendicular to but a small* portion of the wire, and^more ^ 
or less oblique to the rest, I considered it probable^ that 
a wire, very delicately hung, and connected, might^be: made - 
to ' rotate round the dip of the needle by the eartb’« ma^ . 
netism alone; the upper part being restrained to a point. in/ < 
the line of the dip, the lower being made to move in a circle 
surrounding it. This result was obtained in the following man- • 
ner : a* piece of copper-wire, about 0.018 of an inch in diameter, ' 
and six inches long, was well amalgamated all over, and hung by. 
a loop to another piece of the same wire, as described at page 
285, so allow very free motion, and its lower end wns^ 
thrust thl^gh a small piece of cork, to make it buoyant on ' 
mercury; the upper piece was connected with a thick ,wire^^, 
that went away to one pole of the voltaic apparatus; a glai^. 
basin, ten inches in diameter, was filled with pure clear qier>; 
cury, and a little dilute acid putw its surface as before; the v 
thick:wirc was then hung over the centre of ilie glass basin^und 





teQxea^e wire ha«$eg^k^^iirei.efid^ 

r^m^ozi,tbe|Airfi»oe of the mercury, an angle dtal]K!mt40^^ 

Widi merhoFizon* immediately the cireUit thrtm^ ^e mercsty 
waacbmjfdeli^ thiawirebegan^^ continued ' 

taiMcr(be,Jt4mne w^lat the oonnexione wei^ fnreaerv^, which, 

from the varying 

rapioity of tt%motiey^ regarded ^Une ^ Parallel to the dipping 
nf^dle aa that m;i^hich the power acted that formed jt^ The dl^ 
reotion of the motion-^was, as- expected, the same lie that given 
by die pole of a magnet pointing to the south. If the centre 
from which the wire kune was elevated until the inoUnatioQ of 
tlie wire was equad to that of the dip, no motion tpok place 
when the wire was parallel to the dip; if the wire was not sd 
much inclined as the dip, the motion in one part of the circle ca'*» 
pableof baing described by the lower end was reversed ; results 
that necessarily follow from the relation of the dip and4be mov«^ 
ing wire, and which may easily be extended. 

I have described the effects above as produced by the 
north pole of the earth, assuming that pole as a centre of ac- 
tion, acting in a line represented by the dip of the needle. This 
has been done that the phenomena might more readily be corner 

E ared with those produced by the pole of a magnet. M. Biot 
as shewn by calculation that the magnetic poles of the eardi 
may be considered as two points in the magnetic axis very near 
to each other in the centre of the globe. M. Ampere has in his 
theory advanced the opinion that the magnetism of the earth 
is caused by electric currents moving round its axis parallel to 
the equator. Of the consonance existing among the calcula- 
tion, the theory and the facts, some idea may perhaps be gained 
from what was said, page 86, on the rotation of a pole 
through 4 ind round a wire ring. The different sides of the plane 
which pass through the ring, there described, and which may 
represent the equator in M. Ampere's theory, accord perfectly 
with the hemispheres of the globe; and the relative position of 
the supposed points of attraction and repulsion, coincide with 
those assigned by M. Biot for the poles of the earth itself. 
Whatever, however, may be the state and arrangement of ter-* 
restrial magnetism, the experiments 1 have described bear me 
out, I tliink, in presuming, that in every part of the terres- 
trial globe an electro-magnetic wire, if left to tlie free action of 
terrestrial magnetism, will move in a plane (for so the small 
part we can experiment on may be considered), perpendicular 
to the dip of the needle, and in a direction perpendicular to 
tjbe current of electricity passing through it. 

Reverting now to the expectation 1 entertained of altering the 
apparent weight of a wire, it was founded on the idea that the 
wire, inoving towards the north, round the pole, must rise, and 
movipg^ towards the kouth must descend ; inasmuch as a plane 
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south M^wt^s the north. On farther trial it was. fqund to 
a^lcedd' oil the contacts being made^ whatever, its.^sition t6 the 
magnetic meridian, and I soon ascertained that it did not de« 
pepd on 'the earth's magnetism, nor on any local magnetic ac- 
tion of the conductors, or surrounding bodies, on the wire. 

After mme examination I discovered the cause of this un- 
ex^Cted phenomenon. An amalgamated piece of the thin 
cbpper-wire was dipped into clean mercury, baWng a stratum 
of vrateror dilute acid over it; this, However, was hot neces- 
sary, but it preserved the mercury Clean and the wire cooL : Iti 
this position the cohesive attraction of the mercury raised a 
little elevation of the metal round the wire of a certain magni- 
tude, which tended to depress the wire by adding to its weight. 
When the mercury and the wire were connected with j^he poles 
of the voltaic apparatus, this elevation visibly diminished la 
magnitude by an apparent alteration in the cohesive attraction 
of uie mercury, and a part of the force which before tended to 
depress the wire was thus removed. This alteration took place 
equally, whatever the direction in which the current was passing 
through the wire and the mercury, and the effect ce^ed the 
moment the connexions were broken. 

Thus the cause which made the wire ascend in the former 


case was evident, and by knowing it, it was easy to construct 
an apparatus in which the ascent should be very considerable. 
A piece of copper bell-wire, about two inches long, had portions 
of the amalgamated fine copper- wire soldered on to its ends, 
and those bent downwards till parallel to each other. This 
was then hung by a silk thread from the lever, and the fine 
wire ends dipped into two cups of clean mercury. When the 
communications were completed from the voltaic instrument 
through these two cups, the wires would yse nearly an iuch out 
of the mercury, and aescend again on breaking the cconmuni- 
tion. 

Thu^t appears that, when a fine amalgamated copper-wire 
dtps into mercury, and a current of voltaic electricity passes 
through the combination, a peculiar effect is produced at the 
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IVhether the effect^ ta an a^ual dtihlnutioii ortfie 'atViiction of 
the {tarticles of the niercurj^, or d^ends on spme 'other caus^^ 
remains as yet to determined, cut in any casb itir ik|&lbjdh 
is so^werful^ thaiitmtist always be estimated in expenmeni| 
made to determine the foifce and direction of an electro-magnetic 
wire, acted bri T>J a tohghetic pole, if the direction is otherwise 
than horizontal, d^Mf they are observed in the way described 
in this note. Thus; at the magnetic equator, for instance, whd^ 
the apparent alteration of weight in an electro-magnetic ^irc 
my oe expecl|ed to be greatest, the diminution of weight in 
its attempt to ascend would be increased by this effeetj, and'tKe 
apparently increased gravity produced by its attemjpt to de- 
scend would be diminished, or perhaps entirely counteracted. 

. I have received an account by letter from Paris, of an ingeni- 
ous apparatus (see page 415^) contrived hy M. Ampere, to il- 
lustrate the rotatory motions described in my former paper. 
M« Ampere states that, if made of sufficient size, it will rotate 
by the ihaghetic action of the earth, and it is evident that that 
will be the case in latitudes at some distance from the equator, 
if the rotatory wires, namely, those by which the ring of zinc is 
suspended, are in such a position as to form an angle with a 
vertical line, larger than that formed by the direction of the 
clip. 

It is to be remarked, that the motions mentioned in this 
note were produced by a single pair of plates, and therefore, 
as well as those described in the paper, page 74, are the re- 
verse, of what would be produced by two or more pair of plates. 
It' should be remembered also, that the north pole of the earth 
is opposite in its powers to what 1 liave called the north poles 
of needles or magnets, and similar to their south poles. 

I may be allowed, in conclusion, to express a hope that the 
law 1 have ventured to announce, respecting the directions of 
the rotatory motions of an electro-magnetic wire, influenced by 
terrestrial magnetism, will be put to the test in different l^U- 
"tudes ; or, what is nearly the same thing, that the law ikid 
downiiy M. Ampere, as regulating the position taken by his 
curve, namely, tnat it moves into a plane perpendicular tp tlie 
dipping-needle, will be experimentally ascertained by all those 
having the opportunity. 
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Oxalate of Iron found as a curiotis .$ub.- 

stance was fpund by M. Breithaupt^ in friable and at 

first .supposed to be eisen restn» or mellate of iron ; but M. M. 
de Rivero^ on analyzing it, found it to be a compound of oxalic 
acid and protoxide of iron. It was found in small, flat, crys- 
talline j»ipce^ of a yellow colour, and similar In appearance to 
the protoxala^te of the laboratory. It was scratched by tlie 
nail. Its specific gravity was 1.3; and when nibbed, it became 
negatively electrical. All its properties agreed with those of 
oxalate of iron, and it was distinguished ftom mellate of iron 
in. the circumstance that when decoinposdp by ainmonia> the 
ammoniacal solution did not precipitate alum, an effect which 
does take place with the mellate. When decomposed by am- 
m^a, protoxide of iron and oxalate of amifionia were ob- 
tained, and the elements appeared to be combined in the pro- 
portion of 53.86 protoxide of iron 

46.14 oxalic acid. 

The name propose for this mineral is Humboldtine.— ^Ann. 
de Chim.f xviii., p. 207. 

2. Native Copper of Lake iShperior.— Silliman's Journal of 
Science, Vol. III., contains an account, by Mr. Schoolcraft, of 
the native copper mines on the southern shore of Lake Superior. 
The first appearances of the popper are found on the head of 
the portage across Keweena-point, 270 miles beyond the Soult 
de St. Mara, and continues from thence to the river Ontonagon. 
1 he copper is metallic, and occurs in the pebbles disseminated 
in particles from the size of a grain of sand to lumps of two 

f )Ounds in weight. A strip of alluvial sand extends from the 
ake up the river two or three leagues, to which succeed high 
broken hills of a sterile aspect, .among which are the copper 
mines, at a distance of 32 miles from the lake. . One very large 
mass of native copper reposes on the west bank of the river, at 
the foot of a bank of alluvion, lying amidst blocks of granite^ 
hornblende, and other bodies peculiar to the soil of that place. 
The copper is pure and malleable, very bright, and lies in con- 
nection with serpentine rock, the face of which it neatly over- 
lays, and is also disseminated through the substance of the 
stone, ^e rock is of an irregular form, about 3ft. Sin* long,, 
and 3ft^in. wide ; it may contain altogether about 1 1 cubical 
feet. The weight of metallic copper in the rock is estimated at 
22Q^b., but the quantity has evidently been much diminished 
sinc^ its first discovery. 



*Mr. Schoolcraft adds, that the serpentine rock is not in i;itOr 
nor is it sOfo^nd,,m any^^partof the /region he visited. He 
thinks that the sohree of this copper, and that found in the 
region of Porcupine Mountains. These 

are situated 30 niiles westWfii'd ^1^^ fiver, and are supposed 
to be die; Se^t Of extinguished Volcanoes, that have thrown 
forth these ibasses of native copper; ‘ This opinion is supported 
by the fket of the mountains being composed (as far as is 
observed) of granite, probably associated with ^ other primary 
rocks, and among them serpentine; that the red sahdsfone- 
rock at dieir base^ is highly inclined towards the mountains,'* so 
as to be almost vertical, being apparently thrown up by thO 
granite; and also by the height (1800 feet above the lake) of 
the peaks, their conical and rugged forms, and other appear- 
ances of volcanic inountains. 

Mr. Schoblcraft^ihen states the occurrence of native copper 
in islands bn die other lakes and localities, but forming part of 
the same region. He concludes by stating it as his opinioh,* 
that though the^ alluvial soil along the banks of the Ontonagob 
up to its source, and in the contiguous region, contains very 
frequent, and some most extraowiinary imbedded masses* of 
copper, yet there is no body of it sufficiently extensive to 
become the object of mining operations; but he thinks that a 
mineralogical survey of the rock formation skirting the Ontono- 
gon, would lead to the discovery of very valuable mines of the 
sulphuret and carbonate of copper, the working of which 
would be rendered still more advantageous by the occasional 
occurrence of masses of native copper, — American Joarnaly 
iii. 201. 

3. Mont Brasier . — Tliere is a mountain called Mont Brasier, 
situated between Senes and Larogne, in the Alps, which has 
been reported from time to time to emit noises and flame. This 
report has been verifled by ]M. Dubois-Ayme, who, when in the 
neighbourhood in 1818, examined the mountain, collected evi- 
dence of the flames having been seen, and himself heard deto- 
nation in the mountain. On examining the mountain, he found 
that in the strata of limestone that formed its sides were beds 
of pyritons chalk, marly schists, radiated sulphuret of iron, bitu- 
minous substances, &c., and he concludes that the flames and 
noises are produced by the accidental living of hydrogen libe- 
rated by the action of water on these substances. It is to 
be remarked that the detonations are most frequent when the. 
wind is in one direction, an effect probably due to the mixttitc 
that then takes place of air with the hydrogen within ihe cte- 
vices of the mountain. — Awn. de Chim,, xviii,, p. 158. 
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4. Scipt^me Mazelk’s Account qf the Rke of Monte in 

^ ^ the Year 1538. ; 

jTo the Editor of th^ fiuirter^ Joumat ^UBektiee.] 

bsAnSkn-^I liend you an account of the Monte Nuovo, 
extracted firom a Description of the Environs of JNaples, by 
Scipidne Muzella, printed there in the year 1 594, fifty-six years 
after the forifiation of the 'mountain : as the Latin description is 
quoted from ati ^earlier work» it is not improbable that the 
author may have been a cdntemporaryj if not an eye-witness of 
the remarkable event he commemorates. 

Believe me very sincerely yours> 

AsilHURST MaJENDIE. 

Opposite to the Monte Barbaro is a mountain about three 
miles in circumference, and nearly of the same height as the 
Monte Barbaro : it extends on the south towards the sea, on 
the north to the Lake Averuus, on the west nearly to the 
Sudatorio, and on the east joins the base of the ilO^e Barbaro ; 
it is called by the country-people Monte Nuovo, because it was 
formed in the space of a aay and a night. In the year 1538, 
on the 29th of September, several earthquakes having been felt 
throughout the whole district of Puzxiiolo on the preceding 
days, the earth opened near Tripergola with a terrible sound 
like thunder, so that it was expected that the whole' country 
would have been destroyed : the sky was then serene, and 
from the aperture burst forth flames of fire, bearing with them 
cinders and red hot stones, with dense smoke : these stones 
were carried up into the air with such force, that it was a 
wonderful and terrible thing to contemplate. Afterwards the 
wind rose with great fury, and the cinders were dispersed on 
all sides, and driven even into Africa. So vast a quantity of 
stones and cinders were thrown round the chasm, as to form 
the mountain now called the Monte Nuovo. In consequence 
of this chasm, and the formation of the mountain, the castle of 
Tripergola, with a great part of the lakes Avemus and Lucrine, 
and all those antient and noble buildings which were on their 
banks, and most of the baths were overwhelmed. The cele* 
brated philosopher Simone Portio of Naples wrote a learned 
treatise on the burning of Tripergola, aud relative to our 
subject states as follows: Puteolorum regio fuit biennio 

fere magnis terremotibus agitata, ut nulla in ea superesset domu 
integra, qu» proximam minabatur ruinam. At die vigessimo 
septimo et vigessimo octavo Septemb. anno 1598 perpetuis 
dlebus, et noctibus terra est commota; mare passibus fere 
200 recessit quo loco Accoim ingentem piscium multitudinem 
emperunt et aqum dukes erant. Die vero 29 magnus terree 
tractus, qui inter radices montis Gauri (quern Barbarum appel* 
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lant)^ et mare juxta Averimiii jacet, seae crigere videbaUir, 
montis^ aUbito naacentes imitari ^figuram. £o ipso die hor& 
noctis 2 hie terrse cumulus aperto veluti ore, maguo cum fre* 
mitu miros evomuit tgiies, pumiees, lapides, cineresque foedi tarn 
magnam copiam, ut quae adhuc extabant Cuteoioi um aedihcla 
operuetlt, herbas oinnes texeret^ arbpres fregeret, pendeutemque 
vindemiam ad sextum U 9 que lapi4em iu ciperes vertedt, aves, 
et uonnullas quadrupedes bestias iateremerit. Fugieutibus 
per teixebras Puteqlauis cum uatis, et uxoribu? magno ejulatu 
Neapoiem sese recipientibu$, cinis prop5 voragineus erat siccus* 
long^ v^ero lutesus, et humidus cecedic. Sed quod omnem 
superat admirationem, mens circum earn voraginem (nunc dt- 
citur mons novus) ex pumicibiis, et cinere plusquam 1000 pas- 
suum altitudine una node congestus aspicitur, in quo multa in 
crant spiramenta, e quibus nunc duo supersunt, alturum juxta 
Avernum, alterum in medio montis ; Averni magna pars operta 
cinere. Balnea, ita tot seculis celebrata, qu^que tot mgris 
salutem prsestabant cinere sepulta jacent* durat hoc Incendiuni 
usq ; ad Cum aliqua tamen iutercapedine.*’ 

5. FuU of an Ahrolite at Juvinas.^^A, large aerolite fell on 
the l5th June last at Juvinaa* a village in the arrondissement of 
rArgentlore, department de I’Ard^che, respecting which some 
very accurate details have been preserved. It fell about four 
o'clock P«M., the sky being clear* and the sun shining bright; 
a continued rolling noise was heard for above three minutes, 
during which time four distinct detonations took place. The 
noise was lizard at Tarascon, at Nismes, and still farther off. 
A brilliant fire was seen in the air by persons, at Nismes, 
St. Thome, (a league to the west of Viviers), and Aps, a league 
farther off ; all agree in saying it resembled a fire, burning like a 
star, and descending slowly in the N.W., and which, on disa|>- 
pearing, left a train of smoke. At first strange reports were cir- 
culated about the fire and the noise, but after eight or nine days, 
two countrymen of Juvinas, a village 20,600 toises to the 
N.W. of Viviers, described, that whilst working on the land 
they heard a dreadful noise, and saw an enormous mass of 
fire fall about fifty steps olF from them into the ground ; tearing 
up the surface, and mjp^ing much smoke. Being frightened 
they ran away, and at mst durst not mention the circumstance ; 
but after a time, other persons becoming acquainted with the fact, 
search was made in the ground where the fire descended ; and, 
at the depth of five feet a large stone was discovered, weighing 
2201b., or 91 kilogrammes. The countrymen, now relieved from 
their fright, thought from its weight that it contained gold, and 
could not be dissuaded from breaking it up. Large portions 
of it were,;, however, preserved. Some of the fragments are 
with Dr, Kmbri of Aubenas, others with M. Allijas, watch-maker 
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of the same place, and some whicl) had been s«en by M. 
Fiaugergues, by whom the account is drawn up, Jbel(mged to 
Dr. Mausin. The stone appeared to be comjposed of two 
substances. The one in largest proportion is grey,, and 
mixed with small black-shining grains. The wrface is covered 
by a thin stratum^ resemblit^g a black and polished glare, 
not unlike that of the potteries. It appears to be formed of the 
black partiule before spoken of, that have been fused at the sur- 
face, and has been very fluid, for the smallest inequalities are 
cased by it without being filled up. The stone is moderately 
hard, is scratched by steel instruments, does not strike fire 
with steel, and is not acted on by nitric acid. 

M. Flaugergues agrees with those theorists who would consider 
this stone^as having formed a very small comet or planetary body 
which has been met in its course by the earth.— Jowrn, cte 
xcii. p. 463. 

In a further account of this aerolite given by M. L. A. D. Fir- 
man, it is stated that another meteoric stone a kilogramme in 
weight, was found a little distance off, and several small ones 
at Mayras, near to .Jnvinns. M- de Malbos, who happened to 
be at Darias when the stone fell, was looking towards the place 
where it first appeared at the time. He saw a globe of fire 
descend perpendicularly from the heavens. He shewed it to his 
workmen, and counting his pulse estimated the time between 
its appearance and the explosion that followed, at five seconds. 
He observed also the obscure vapoury trace left by the meteoro- 
lite in the air. It was not continued to the earth but ceased to 
be emitted before the stone reached the ground, and remained 
seven or eight minutes undissipated. — Journ, de Fhys, xciii, p. 7 1 . 

6. Earthquake in Cunnemura , — Upwards of one hundred 
acres of the lands of Letterbrocken, part of the property of the 
Provost of Trinity College in Joyce County, and consisting of 
prime pasture and mountain, on which a number of tenants re- 
sided, commenced moving and carrying with it huge rocks, im- 
mense masses of earth, the entire crop of wheat, oats, potatoes, 
&c., precipitated the whole into the sea and disappeared. 
Previous to its movement, a great noise was heard for some 
time, and the ground was convulsed. ..Jt is supposed that the 
previous drought which had occurred, prepared the way for this 
phenomenon. Two days after, a large tract of land thickly in- 
habited, the property of R. Martin, Esq. M. P., in the: same 
neighbourhood, was visited with alike phenomenon, but even of 
a more destructive nature ; the loss of the sufferers not being 
confined to their land and crops, but their entire stock and pro- 
perty being swallowed up by the earthquake. These occur- 
rences are mentioned in the Gents, Mag, for November, from the 
Tuam Gazette^ and their date given as ten days previous. 
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7. Earif^uak^ at CelebesJ^The Batavian Journals of A|iril 
give an account of ah earthquake very destructive in its efiects 
which took place on the 29th of December 1820, on the south 
coast of Celebes. It did immense damage, particularly at 
Boelmkomba where the sea rose several times a prodigious 
height, and then falling again with great rapidity, alternately 
delug^ and left the shores, destroying all the plantations from 
Bontain to Boela>komba. Many hundred persons lost their lives. 
The forts of Boelaekomba and Bontain were much damaged. 

On the 4th of January this year, another shock of an earth- 
quake occurred in the same neighbourhood. 

8. Mud Volcanoes in Bogs . — A small tract of bog, called 
Forest Bog, about one mile and a half from Mount-mellick, 
situate about sixteen miles in a north-east direction from the 
Bog of Kilmaleady, has been strangely agitated for some days. 
It boils upwards, rising to a considerable height, the matter 
thrown up falling again into the basin from whence it issued. It 
has not overflown ; but the people of the neighbourhood are in 
dread cif some catastrophe occmiiug. Tlie pheiiuiiieua resemble 
those of the mud volcanoes of America, and are probably occa* 
sioned by internal fermentation. 

9. Scottish Pearl.— A very fine pearl was found not long since 
in the river Tay, and is supposed to be one of the finest ever 
found in Scotland. It is hardly to be surpassed either for size 
or beauty by any oriental pearl. It is in the possession of Mr. 
C. Murray, Jeweller, in Perth. 

10. Rein Deer. — Mr. Bullock has succeeded in bringing 
specimens of the Rein Deer to this country, and hopes are en- 
tertained that they!may lead to the colonization of our mountain- 
forests by this animal. While on a tour in Norway he pro- 
cured a herd of twenty, which were destroyed by eating a 
poisonous plant which grew on a small island on which they 
were kept. He then bought a second herd of twelve, and suc- 
ceeded in bringing them alive and well into the Thames. Here 
however, in consequence of the custom-house officer not feeling 
authorized to allow the 'deer to be landed, eight died on board 
the vessel before permission could be obtained from the autho- 
rities in London. The remnant saved consists of a male and 
female, a fawn (since dead), and a male which has been cut. 
The latter is about ten hands high and proportionably stout. 
The others are a hand or two lower. Their fur is very thick and 
fine, and delicately warm and soft. Their horns branch beauti- 
fully and arc covered with a short fur. The antlers of the largest 
animal are three feet in length. Their hoofs are very broad and 
flexible bptween the divisions, enabling them to clamber up pre- 

2 F ^ 



ivnseeimneous inieutgwmm 

cipice^ and hang on rocks inaccessible to otbci^ animals* ' They 
are very swift. They seem reconciled to bay as ifoodv lihe 
brandy which is administered to them as a medicine.', * . 

With the deer Mr. Bullock has brought a native Laplander, 
his wife and child. These lieings are about four feet eight inches 
in height ; the man being of the common size, the woman rather 
tall. The oliild is about live years Old.«-— iVeto Mm. Mag. p. 506. 

11. First appearance of the Boa Constrictor in the Island of St. 
Vincent. — A "most singular circumstance occurred last week in 
the Charaib country, when some negroes, who were working 
near Sandy Bay, discovered an immense serpent, hitherto wholly 
unknown in any of these islands, and which was shot through 
the head by one of the party. It is supposed to be a species of ^ 
Boa so common on the neighbouring continent, but in what way 
it reached the shores of St. Vincent is quite unknown. Its 
entire length was between fourteen and fifteen feet, the* circum- 
ference of the body between three and four feet. When first 
seen it was lying in a coil, but raised itself on being roused.— 
Royal Gazette and Bafiama Advertiser August 1821. 

^ 11. Medicine. 

1. Salivation and Ulceration of the Gums produced by 
Hydrocyanic or Prussic Acid. — Dr. Macleotl, in his experience 
with the prussic acid used as a medicine, has had occasion to 
notice three instances in which the administration of it pro- 
duced ulceration of the gums with salivation. In the first in- 
stance, the effect was slight ; in the second, it ceased with the 
discontinuance of the medicine, and returned when that was 
re-administered ; in the third, the ulceration was very severe, 
extensive, and difficult to heal, and the soreness of the mouth 
exceedingly distressing ; the medicine was discontinued, but on 
being repeated about three mouths afterwards, the effects were 
reproduced. 

2. Preservative against Scarlet Fever. — It is announced in 
the Journal de Mcdicina Pratique of Berlin, that the Bella- 
donna is a preservative against this fever, i’he fact was first 
discovered at Lcipsig, but it has lately been confirmed by seve- 
ral experiments. 

3. On Irritation of the Spinal Nei'ves . — 

[To the Editor of the Quarterly Journul *if .Svifnee.} 

Sir — I take the liberty to submit to your notice a pathologi- 
cal fact, which has not, to the best of my knowledge; been 
generally remarked, and attention to which, as far as ray own 
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experience gfoes, promises some diminution of those difficulties 
^th which the healing art has to contend. Most medical prac- 
titioners *d^o have attended to the subject of spinal di$ea^c« 
must hafe observed that its symptoms frequently resemble *Ta- 
rioiw and dissimilar maladies, and that commonly the ftinctioh 
of every bi^n is impaired whose nerves originate near the seat 
of the ffisorder. The occurrence of pain in distant parts for- 
cibly attracted my observation, and induced frequent examina- 
tions of the spinal column ; and after some years’ attention, I 
consider myself enabled to state, that in a great number of 
diseases, morbid symptoms maybe discovered about the origins 
of the nerves which proceed to the affected parts, or of those 
spinal branches which unite with them, and that if the spine be 
examined, more or less pain will commonly be felt by the 
patient on the application of pressure about or between those 
vertebrae from which such nerves emerge. If disease is con- 
fined to one side of the body, or one arm or one leg, this ten- 
derness win be felt on the same side of the spine only ; but if 
central parts, or both sides of the body, or both arms or legs, 
are diseased, tenderness will be felt on both sides of the spine. 
This symptom has been found to attend various other affections. 
This spinal affection may perhaps be cuiisiJeied as the come-- 
quence of diseases, but of its existence at their commencement 
any person may satisfy himself ; and this circumstance, com- 
bined with the success which has attended the employment of 
topical applications to the tender parts about the vertebrae, 
appear to indicate that the cause may exist there. ' Prejudice 
sometimes operates against the idea of connexions so remote ; 
but in many instances patients are surprised at the discovery of 
tenderness in a part, of whose implication in disease they had 
not the least suspicion. 

The opinion entertained by some of our Continental neigh- 
bours, of the importance of the spinal brain in disease, is well 
known. That many of our maladies are the sympathetic con- 
sequences of tlie operation of a distant cause, and that diseases 
apparently the most dissimilar may have one common origin, 
have been the doctrines of some of our own most eminent 
pathologists ; and though the injuries inflicted on our frames 
by mechanical and chemical agencies usually manifest their 
eflccts at the part where the cause has acted, we may be too 
much disposed to generalize from these premises, and to con- 
clude that the cause of pain, inflammation, and the other phe- 
nomena of disease, also exist at the part where the symptoms 
are perceived. The records, however, of disease abound with 
cases, which, combined with daily observation, and the dis- 
coveries of morbid anatomy, tend to shake our confidence in 
this very natural and general inference, and to indicate that the 
cause can, and frequently does, exist very remotely from its 
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S s IS- 

pheno^xena, d^t yascular fulness abo^ the origius of 
nerved qaa produc^he most forIll^able s^mptom^ in parft 
to whi^ they ate distributed. Sach instahcea I heed hot eiuu- 
metatei but mey be permitted to remark that, they appear to 
corroWaie the opinion} that all the degrees of morbid s^in*- 
satioh} from the pnghtest tingling and itching to the severest 
patD} may be produced by one eomnlon ca^s^* obstructed jimr- 
vpus fuacdoD} of which the ultimate effects are> 8pasm»', con- 
vulsion} and i^alysis. 

lam, Sir,. 

Yottt very obedient servant, 

Malmesbury, Dec. 10, 1821. Rxchaed P. T^LAxm. 

4. Medical Prize Q^eMi^on.•^The Academical Society of the 
Lower Loire has proposed a prize, consisting of a gold medal 
value 300 francs, for the best answer to questions respecting 
the yellow fever. It is required to trace its origin, *to specify its 
causes and nature ; to describe the state of the atmo^nerc and 
local circumstances where it prevails; to notify its identity or 
otherwise with similar fevers in Europe, ^c.; to distinguish 
whether it be complicated with any otner malady. There is 
also a second subject relating to the means for preventing its 
spreading, the proper modes of quarantine, The memoirs 
to be sent, post free, to the Secretary of the Society before the 
1st of May, 1822. Each to bear a motto with a repetition in a 
sealed, paper, containing, as usual, the author’s name and ad- 
dress.- 

5. Medical Prize Qae^rion,— The Royal Society of Medicine 
at Marseilles have proposed the following questions : L To 
determine the structure and functions of the spinal marrow. 
2. To describe the nature, causes, symptoms, and treatment 
of the diseases by which the spinal marrow is affected- It is 
desired that clinical observations and pathological anatomy 
should be made the principal objects of the memoires. They 
may be written in Latin or French. The extent of time al- 
lowed is till July, 1822, and the prize a gold medal. 

IV. General Liteuature^ 

1. Cabinet of Ancient Glass.— k cabinet has been opened in 
Naples in the Studii Palace for the antique glasses found in 
Ppiupeii and Herculaneum. The collection contains a great 
variety of forms and colours, and proves that the ancients made 
use of glass as the modems do, both in decorating tiieir rooms, 
and in instruments of chemistry. The cabinet also contains 
a number of cinenary urns, for the most part enclosed in vases of 
lead. 
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Lit^grpphy.^^A work^ ii^ now in tlie course of puUicatioh . 
at Stutgardjf coasi^ting isf Htfarc^aphic engravings by Strianer, 
from pictures ^f tbe early German masters, in the collectioh of 
Sulpice, Bbisser^e'^ and, other amateurs. The whole when com-^ 
pleted wfii contain 144 suUects; these are published in quar- 
terly numbers in imperial folio, with descriptive, letter-press, 
written by Boisserde. The ability of the en^aver which has 
been dis)[}layed in another lithographic work^,that of the Munich 
Gallery, warrants the expectation of such a seriea'of plates as 
will enable those hitherto unacquainted with the peculiar 
merits of^l&d e^rly painters of this school, fully to appreciate 
their exceHebce. ' ' 

3. Public Education . — A plan has been lately suggested, and 
will be' acted upon at Edinburgh, for instructing by lectures and 
demonstrations, the operative mechanics of that city, in the prin- 
ciples of those branches of science which are useful in the various 
trades that are carried on there. Lectures on practical me- 
chanics and practical chemistry will be delivered twice a-week 
during the winter. A library has been formed, and the insti- 
tution is conducted by a committee of fourteen, liaving a clerk 
and librarian. It is much to be desired that this plan .were 
carried into execu^on in all the great towns of the United King^ 
dom, where it is possible : for elBcacious as private interest has 
been found to be in improving the arts, yet there is 11 s doubt 
that they must advance with the knowledge of the principles on 
which they are founded. 

4. Statistics of Spain . — ^The Spanish monarchy is composed 
of Spain and her colonies. The kingdom of Spain contains 
10,372,000 inhabitants spread over a surface of 24,661 square 
leagues. The colonies on a surface of 669,094 square leagues 
reckon 17,700,000 inhabitants distributed as follows; 



Square 

Leagues. 

luliabitants. 

New Spain . . . , 

118,477 

7,560,000 

Guatimala .... 

43,089 

1,200,000 

Cuba and Florida . • 

115,039 

592,000 

Puerto llico & St. Domingo 2,805 

493,000 

New Grenada* . . . 

80,433 

1,600,000 

Caraccas 

64,561 

900,000 

Peru 

60,172 

1,600,000 

Chili 

92,000 

900,000 

La Plata 

144,955 

1,100,000 

The Philippines . . . 

13,888 

1,740,000 

The Mariannes . . . 

1,425 

80,000 


The revenues of Spain in 1817 amounted to 620,000,000 
reals, (about 6,000,000/,) 



^32 MiseHlanedu^ Intefligetfee^’ 

In the kingdom of Denmark there were botn in ^820, d^3j[6 
children, among wJioitk nK}ror3,089 natimal chiidmn. The number 
of deaths was 23,532. Uopenhagen the births were 2,225,. 
including ^852 natural cmldreni; the deaths 1,162. 


5. €ensm in A 
Ci^Snecticut 

New .York £{ft^50.. 

New Jersey 811, 149 

}%&iiBylvania 608, 38§' 
‘ Delaware . - 64.270 
Maryland . 340^704 



i«io ' isjfr 
261,042' 

939,049 1,379,989 

246,562 277,576 

810,091 1,046,844 

72,674 72,749 

380,346 407,300 


6. Ohsmat^yryi at Abo in Finland. emperpn^ Alexander 
has erected a ma^iheent obsenratory at Abo, in Finland, the 
direction of which has been given to the celebrated astronomer 
Balbeck. 


7. Rewards for Discovery in the North. •^In the new Longi- 
tude Act, which is the SBth of Goo. III. amended, it is assumed 
that no ship has gone beyemd 81® of N. lat., and 1 1 3® of Wi long, 
within the arctic circle. The rewards proposed in it are^ 

^6,000 to any subject of Great Britain, who shall reach the 
longitude of 130®, from Greenwich, within the arctic circle. 

£10,000, besides the above, for the North-West paslage into 
the Pacific. . 

£1,000 for reaching 83® of North latitude ; and a similar sum 
for 85®, 87®, and 89®, respectively. • 

8. Convent of St. Bernard. — A subscription has been en- 
tered into at Geneva, to be applied to the purpose of repairing 
and warming the convent on the Grand St. Bernard. It appears, 
that its inhabitants, who are known over the whole of Europe, as 
having saved many a wanderer from destruction, amidst the 
snows and precipices of their inclement mountain, suffer severely 
in their health, from the damp and cold which prevail in their 
crazy mansion; they have, therefore, the strongest pos$ible 
claims upon the charitable traveller ; and we trust that the 
British will not be backward in lending llieir aid towards the 
alleviation of their sufferings. The Helvetic Society has con- 
tributed the sum of 600 francs towards effecting the above 
objects. 

Subscriptions are received by Messrs. Decandolle and Turret- 
tini, bankers, at Geneva. 
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TEANS ACTIONS 01 ^g^lSTIES. 

Miilosophical Tuansaction^ of Society of London, 

for 182 U Part II. royal 4to. IL , Iji^ , 

Mathematics (ptrt and ndxedj * ^ 

A Compendious Treatise on the Theory and Solution of Cubic^ 
and Biquadratic Equations, and of Equations of the higher ordcr^. 
by the Rev. B. Bridge, B. D. F. R* S. 8vo. 6s. bds. 

Times* Telescope for 1822 ; or a complete Guide to the Alma- 
nack, being the AstronoHicr*s, Natu‘'alist's, Botanibt's and Histo- 
rian*8 Companion throughout the year. With an Introduction 
containing the Outlines of Conchology, and a coloured plate of 
Shells. 12niO. 

An Astronomical Catechism, by C. V, Whitwcll. With 25 
plates, 8vo. 2U. 

Botan\. 

Part L of Botanical Illustrations ; being a series of Figures, de- 
signed to illustrate the Terms employed in a Course of Lec- 
tures on Botany, with descriptions. By W. Jackson Hooker, 
L. L. D., oblong 4to. 6^. plain, or IE). 6J, coloured. 

Pomarium Britannicum ; an Historical and Botanical Account 
of Fruits known in Great Britain. By Henry Philips. 8vo. 

Vegetable Materia Medica of the United States, or Medical Bo- 
tany ; containing a Botanical, General, and Medical History ol 
Medicinal Plants indigenous to the United States, with colouied 
engravings. By William P. C. Barton, M. D. 2 vols. 4to. 61. 6i. 

Natural History. 

The Nalural History of Biitish Quadrupods, accompanied by 
scientific and general dcscriplions. By E. Donovan. F. L. S. See. 
with coloured plates, 3 vols. royal 8\o. 5/. 8s. 

No, 11. of Illustrations of British Ornithology; Sciies First; — 
Land Birds; with 12 large plates. By P. J. Selby, Esq. folio, 
1/. 11s. 6d. plain, or 5/. 5s. finely coloured after nature. 

Illustrations of the Linnman Genera of Insects. By W. Wood, 
F. R* S. &c. with S6 colouied plates, 2 vols. royal 18ino. l/.-lOs. 

HkR4LDRY. 

Regal Heialdiy: The Aimorial Insignia of the Kings and 
Queens of England, fiom coeval authoiitics. By Thomas Willc- 
ment, 4to. 2/. 2l 
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Sdeet Xak 

TmrftMB Asm. ^ 

A Coursegf |.^ures on Dn^ing, Painting* and Engraving, 
delivered at tl^* Royi^ and Ruuel Ifnuilutiona. By \Y* M. Craig, 
8vo. 14*. * ‘ 

•jc - ■’ ^ ' 

Afi AccovUnt a NewTrociess in Painting, in tw6 parts. Part 
L Remarks on it& ^neral correspondence witti peculiaritics Of the 
Venetian School. Part If. Supplementary details explanatOl^ of 
the process. With Miscellaneous Observations on the Arts ot tbe 
Sixteenth Century, 8vo. 8^. 

MfiBicxNE, AxA^0Brr, ani > Su&qeev. 

A Practical Treatise on Gulta Serena. By John Stevenson, 
8vo. 7s, 6d. 

A Practical Inquiry into the Nature and Treatment of Calculus, 
and other Diseases connected with a Deranged Operation' of the 
Urinary Organs. By W. Prout, M.D., F.R.S. 8vo. Js, 6d. 

Miscellaneous Works of the late Robert Willan, M.D., F.K.S., 
F.A.S., comprising,, an Inquiry into the Antiquity of the 
SmalUpox, Measles,^ and Scarlet Fever, now first published. Re- 
ports on the Diseases in London, a- new edition, &c. &c. 1 vol. 
8vo. edited by Ashley Smith, M. D., Licentiate of thq Royal,pol- 
Icge of Physicians of London. 

Advice to the Young Mother in the Management ofHersiislf and " 
Infant ; by a Member of the Royal College of Surgeons. 12mo. 
3^. 6d, bds. 

A Statement of Facts tending to establish an estimate of the true' 
value and present state of Vaccination; by Sir Gilbert Blane. 8vo. 

A System of Pathological and Operative Surgery, founded on 
Anatomy, and illustrated by Drawings of Diseased Structure, and 
Plans of Ojieralion. By Robert Allan, F.R.S. 8vo. Vols. I 
and II. 12^. 6d, each. 

The Parent’s Medical and Surgical Assistant, intended for the 
Use of the Heads of Families, Parochial Clergymen, and others ; 
affording Familiar and Popular Directions for the Management of 
the Sudden Illnesses and Various Accidents which require a 
prompt and judicious treatment, and will not admit of the delay 
necessary for procuring regular advice. By T. A. Bromhead, 
M.D. 12mo. 4 j^. boards. 

A Treatise on Acupuncturation, being a Description of a Sur- 
gical Operation, originally peculiar to the Japanese and Chinese, 
and by tliem denominated Ziii-King, now introduced into Euro- 
pean Practice, with directions for its Performance. By James Morss 
Churchill, Surgeon, post 8vo. 4^. 

Observations on those Diseases of Females which arc attended 
with Discharges. By Charles M. Clarke, royal Svo.Part 1 1. 

Mcdiciua Clcrica ; or Hints tp the Clergy. Post ^vo. 4^. 
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MiiSCEIXAIIEOtrO. 

Suppleintint to, the Encyclopaedia Brit^nica. Edited by Maib* 
vcy Napier, Esq., F. R. S. Vol. Part 1. 4lo. 1/. 7^. 

Encyclopeediai Edinensis : oi^ Dictiofiary of Arts, Sciences, 
and MisCelbmeous literature. By JTames Millar, M. D* Vob IV. 
Partlll. 8«. ^ , * 

Kalogynomia : or the Laws of Female Beauty. With plates. 
8to. 1/. Is. / , . - • 

Politics and Political Econoait. 

American Slave Trade. By Jesse Torrey, jun. With plates. 
12mo. 2^. • 

An Apology for the Freedom of the Press. By the Rev. Ro- 
bert HalL A.M. of Leicester. 

An Exposition of the Relations of the British Government with 
the Sultaun and state of Palcmbang, and the designs of the Ne- 
therlands’ Government upon that Country ; with descriptive Ac- 
counts of Palembang, and of the Island of Banca. By Major 
W. H. Court, 8vo. 8s, 6d. boards. 

Analysis of the Talents and Character of Napoleon Buona- 
parte. 8 VO. 8 j. 

Essays on the present false and unjust Standard of Value, 
with an Appendix. By the Rev. R. Crultwcll, LL.B. 1^. 3d, 

Essays on the Formation and Publication of Opinions ; and on 
other stlbjects. 8vo. 8r- 

Hansard’s Parliamentary Debates, containing the proceedings 
in both Houses, from the opening of the last Session to the 
2d of April. Vol. IV. New Scries, royal 8vo. If. 11s. 6rf. 

The Restoration of National Prosperity shewn to be imme- 
diately practicable. By the author of Junius Idcntilicd. 8vo. 
5s. 6d. 


Topography and Anth^uities. 

BRITISH. 

An Historical Guide to Ancient and Modern Dublin. By the 
,llcv. G. AV. Wright. Illustrated with 17 engravings of the prin- 
cipal views and buildings, and a new and accurate plan of the city, 
royal Idmo. 105. 6d. 

New Picture of Dublin, forming a complete Guide in the Irish 
Metropolis. By John James McGregor. 8vo. 10s. 

A Picturesque Tour through North Wales, describing its gene- 
ral scenery and chaxacter. With forty coloured plates, from the 
drawings of Messrs. Turners, R. A. 4to. 5/, Ss, 
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The History and Antiquities of the Cathedral Church of Ox- 
ford, with Engravings and Biographical Anecdotes. ^By Join! 
Britton, F.S.A« medium 4to. )/. 4^. imperial 21. 2s. 

The History and Antiquities of the Cathedral Churches of 
Great Britain, with engravings. ^ By J. Storcr, 4 vols. 8vo. 

The Eighth Number, which completes the Work, of Views of 
the Cathedral Churches of England and Wales, with Descriptions. 
By John Chessel Buckler* 

The History*^of Christ’s Hospital, from its earliest foundation 
by King Edward the Sixth, To which arc added, Memoirs of the 
Eminent Men educated there, and a List of the Governors. 
By J. J. Wilson; 8vo. j^ith 4 plates, 155. 

roRElON. 

Sketches of Upper Canada, Domestic, Local, and Charactc- 
risticr: to which arc added, Practical Details for the Information 
of Emigrants of every Class, and sonic Kecollcctions of the 
United States of America. By John Ilowison, Esq. 8vo. I Os. 6(1. 

Antiquities of Ionia. By the Dilettanti Society. Vol. II. folio. 

67. 07. 

\7cws of the Coliseum, engraved by W. B. Cooke and J. C. 
Allen, from the Drawings of Major Cockburii, Part I. royal folio. 
U . J>. Proofs U . lOs . 

A* History of Madagascar; with an Appendix on the present 
State of lleligion in that Island. By S. Copland. 8vo. 

A History of Brazil, (•omprising its Geography, Commerce; 
Colonization, Aboriginal Inhabitants, See, tSfc., illustrated by 27 
plates and 2 maps. By James Henderson, 4to. 3l. 13^. 6rf. 

A History of Madeira, with 27 coloured engravings, imperial 
8 VO. 2/. 2.V. 

Voyages and Travels. 

Travels in Palestine, thiougli thg countries of Bashan and Gi- 
lead, East of the River Jordan : including a Visit to the Cities of 
Geraza and Gamala, in the. Deca])olis. By J. S. Buckingham, 
Esq. with maps and plates. 4ro. 3/. 13 a*. boards. 

A Voyage of Discovery into the South Sea and Bilering’s 
Straits, for the purpose of finding out a North-east Passage, 
undertaken in the years 1915, 1 6, 17, and 18, at the expense of 
his Highness the Chancellor of the Empire, Count Romanzoff', in 
the ship Ruric, under the command of the Lieutenant in the Rus- 
sian Imperial Navy, Otto von Kotzebue, 3 vols. 8vo. 21. 5s. bds. 

A Voyage to Africa, including a particular Narrative of an 
Embassy to one of the Interior Kingdoms, in the year, 1820. By 
William Hutton, late acting consul for Ashantcc, &c. with maps 
and plates. 8vo. 12s. 
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Vol. III. of the Tour to Africa: containing a Concise Account ^ 
of all the Countries in that Quarter of the Globe, hitlierto visited 
by Europeans ; the Manners and Customs of the inhabitants, 
selected from the best authors, and arranged by Caiheiinc Hutton, 

8 VO. 12s. • 

The Wodd in Miniature, third division, being Turkey, in 6 
vols. 12nio. illustrated by 73 coloured engravings ; comprising a 
description of the Manners, Customs, Dresses, and Character of 
its inhabitants. 2/. 2s. 

KECENTLY IMPORTED BY MESSRS. TREUTTEL AND CO. 

FUENCH M'ORKS. 

Krusenstern, Voyage aulour du Monde, fait dans les annees 
1S03, 4, 5, et 6, p ir Ics ordres dc S. M. 1 . Alexandre 1 , Empci- 
reui* dc Uussie, sur les Vaisseaux Nadiejeda et la Neva, traduit de 
Taveu et avee les additions de I’auteur, 2 ^ols. 8vo. avec atlas in 
folio. 2/. 12^. 6V. 

Vallee, Traite dc la Science dii Dcssin ; contenant la Theoric 
generale dcs ombres, la pci^spectivc liueaire, la theorie generule 
ties images d’optique, et la persjjcctive atrienne appliquec au 
Lavis, in4to. avec uii atlas de 55 planches, 1/. 10^. 

Les Pastes universcls, ou tableaux historiques, ehroiiologiqucs 
et geographiques ; par M. Buret de Longchamps, lu-folio oblong, 
boards, with mor. back and corners, 8/. Sa'. 

Voyage soutcri'iiin, ou description du plateau de Saint-Tierre dc 
Maestricht et de ses vastes cryplcs. Par Ic Colonel Bory de Sainl- 
Vincent, 8vo. 9s. 

UArt d^ verifier les Dates, depiiis Pannec 177 ® jusqu'a nor» 
jours; formant la continuation ou iroi.sien»e panic (h; Touvrage 
public sous ce iiom. Par les Religieux Ih'nedic tiiis dcla 
gregation de Saint Maure. Alblie par Ic Chevalier de Courcelles, 
vol. 1. 8vo. lOtf. (id 

Vircy, Histoirc cles inoeuvs et de Pinstinct des animaux, avec 
les distributions Mothodiciucs et Naturelles de loutes leurs classes; 
cours fait a PAthence Boyalc dc Paris, 2 tom. Svo. )8.v. 

— — Atlas des Figures d'Aiiimaux (ou tom. 3), gr. in Svo. 

1/. 16*5. 

Georget, dc la Physiologic du Systeme nerveux, ct speciale- 
ment ducerveau. Recherches sur les maladies nerveuscs cn ge- 
neral, et en particuiicr sur le siege, la nature, cl le traitement do 
Pbysteric, dc Phypochondrie, dc Pepilepsie, et de Paslhmc convul. 
bif, 2 vols. 8vo. 185. 

Jalade-Lafoud, Considerations sur les heriiics abdomiimles, sill- 
ies bandages hcrniaircs rcnixigradcs. &c. iS:c. 2 voB. fig. 185. 
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FROM ITALY. 

Iliadis Fragmcnta Antiquissima^ cum picturis; item Scholia 
Vetera ad .Odysscani^ cdentc A*>gclo Maio, large folio Mediolani^ 
181^. 8/. 

IJlphilse Parthiin lii&lita^um^in Ambrosianis Palimpsestis al> 
Angelo Maio rcpertarum Specimen. 4to. Mcdiol. 18 J 9* 

Shakspcarc, Tragedie, tradotte da Michele Lconi. Vols. I. — 
IX. 8vo. Verona, 1819-21. 5s. 

Gugliclmini, D. Della Natura de* Fiumi, Trattato 8sico*matc- 
inatico, con le annot. di E. Manfredi. vol. 1. Svo. Milano, 
1821. 12j. 

Scstini, Domenico, Classes Geuerales, Sen Moneta Vetus Ur- 
bium, Populorum, et Regiim, ordinc geographico ct chronologico, 
desciipta, cd. 2da. emend, ct lociipL 4to. Florent. 1821. 1 /. 

Descrivione d'alcunc Medaglic Grcche del Musco Particolarc 
di sua Altezza Ucalc M, Christiano Foderigo, Principe Ereditario 
di Danimarca. 4to. plates. Firenze, 1821. Ss, 

Palelta, J. B. Exercitationes Pathologica*. 4to. JModiol, 

1820. 1/. I0.y. 

Castiglioni, Conte Carlo Ottavio, Monete Cuficlie dell* J. R- 
Musco di Milano, with 18 plates, 4to. boards. Milano, 1819. 
67. I6v. Gd, 
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Ahen-ation of the stars, an easy method of computing, 151-154 
— of compound lenses and object-glasses, 369 
Ahoy notice of the observatory at, 432 

Acceleration of the pendulum in different latitudes, notice of 
experiments for determining, 363- 367 
Aerolite^ fall of, at Juvinas, account of, 425-426 
Air rendered heavier by the separation of its lighter parts, 54- 
56— thickened by 6re, 61-64— proof that it diminishes in 
weight, 294, 295 

Air-pump, successful application of, to the impregnating of 
substances with fluids, 168 

Allnyi^s dividing-engine, specimens of examination of, 385, 386 
results of his measures, 388 
Alcaline minerals, analysis of, 169-171 
Alloys of steel, experiments on different, 316-318 
found in decomposed mica-sIatc, 414 
Alum^slale of Freieuwald, analysis of, 278-282 
Alum-stone of Tolfa, angilysis of, 277, 278 
America, census of, 432 

Amici {Vrof.) account of some optical inventions by, 398-401 
Analyses (chemical) of ferro-arsenical sulpliurct of copper, 30- 
32 — of an antimoiiial sulphuret of copper, 32-34 — uf a cu- 
preous sulphuret of lead and antimony, 34-36 — of llui sul- 
phurct of copper and bismuth, 36-37 — of the blue iron ore of 

Eckartsberg, 38 — of granular chromic iron ore, 39, 40 of 

alcaliuc minerals, 169-171 — tabic of their results, 328 — of 
black and green tea, 201-206 — of ccrerit, or cerite, 262-264 
— of the oxide of cerium, 264, 265 — of a compact ore of Ti- 
tanium from Arendal, 265, 266 — of the topaz, 266 — ^particu- 
larly that of Saxony, 2G6-2G8 — of zoisit from Carinthia, 2G8, 
2()9 — of the foliated augitc of Carinthia, 269, 270 — of con- 
choidal apatite, 271, 272 — of the columnar brown spar of 

Mexico, 272-274 — of dolomite, 274— of anhydrite, 275 of 

bitter spar from the Tyrol, 276 — of the Green Varth of Verona, 
276 — of the alum-stone of Tolfa, 277 — and of|Frcienwald, 
278-282— of the crystallized calamine of Limbourg, 328 — of 
an arsenical pyrites, 328 — of the garnet of Broddbo, 329— of 
malacolite, 329 — of meteoric stones, 329-331— of choiulro- 
dite, 329 — of copper pyrites, 331 
^Anhydrite, analysis of, 275-2761 
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Animals^ rcmarkabt^ fact in breeding, 126, 127 < 

Antimony and lead, analysis ^ a cupreous sulphuret of, 34-36^ 
— compounds of, 171, uie detection of arsenic in 
the ores of, 412 

Apatite (conchoidal), ai^alysm of, from Zillertbahl, 271,^ 272 ' 
notice of, 169 

Arsenic^ test for, 411— on the detection of, in ores of antimony, 
412 ^ 

Art^ notice of remains of in a limestone formation, 191 
Astronomical and N autical Collections, 137-161 — 381 -40 1 

rock, positron of, 406 ^ 

Atynosphere of the Baltic Sea, temperature of, 341, *342 — the 
variation of the temperature of the atmosphere, deduced from 
die mean refraction, 396-398 
Auyite (foliated) of Carinthia, analysis of, 269-271 


B 


Bacon^s (Lord) system of ciphers, remarks on, 24, 25 v 
Balance^ observations on the construction of, 40, 41 ' 

Balloons^ coaI-g?ls first apjijied to the infiaUpu of, 

1 14 — account of his ascent from Portsca, 1 16>-H^servd|^ns 
and experiments made by him during his voyage, ll6~re- 
marks thereon, 117, 118 

Baltic *Sea, observations on atmosphere of, 341, 342 
Barloio (Peter, Esq,), on the eiiects produced on the rates of 
chronometers by the proximity of rnaSses of iron, 374, 375 
Baruel (M.), process by, forprocurinc: pure platinum, palladium, 
rhodium, iridium, and osmium, fioui the ores of platimM, 
246-256 — remarks thereon, 256-262 
Bell (Charles, Es(p), on u new arrangement of the nerves, 37i6j;^ 
377 ‘ 

Belladonna, a preservative against scarlet fevers, 428 
Bellevue (M. Flouriaude), observations of, on meteoTOrfes, 192 
Bernard (convent of St.), notice of subscriptions, 432 
Berthier (M.), on the analysis of alkaline minerals, 169-171-i-^’ 
on the alloys of chromium, iron, and steel, 173, 174 — table 
of his resuils, 328 

Berzelius (Professor), oii the compounds of molybdenum, chro- 
mium, tungsten, antimony, <i'c., 171, 172 — on oxide of chro- 
mium, 172, 178 — reluctantly acknowledges Sir Humphry^ 
Davy’s chloiWic theory, 306, 307 — abstract of his paper 
several inorganic combinations, which serve as the base^ of 
calculations relative to tlie theory of chemical proportit^s, 
307-310 — remarks thereon, 321-323 — analysis of the crystal- 
lized calamine of l.imbourg, 328 — on the oxide of platinum 
and gold, 412 — decompositions of oxalic acid by, 413 
Bismuth and copper, chemical analysis of a sulphuret of, 36j^^. 
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Bkiir (William, Esq.), remarks on his system of secret ^vriting 
by ciphers, 25-27 

Bfeaching-^ Powder, analysis of, 17§ 

Boa^Con^nctor, killed at the island of St. Vincent, notice of, 428 
Boussingdult (M.), experiments of, on alloyff of steel, 31G-318 
Brain, microscopical observations on, 128 
Jirasier (Mont), notice of, 423 

Brazil Woods (inferior), process for improving the dje of, 332 
BrinJileg (Rev. Professor), on an easy method of computing the 
kberration of the stars, 151-154 — notice of his observations 
investigating the effects of the parallax and aberration of 
the places- of certain fixed stars, 374 
Brown Spar of Mexico, analysis of, 272-274 
Brugnatelli (Dr.), account of a new salifiable base, 177, 178 
Brunton (Mr.), notice of his contrivance for consuming smoke, 
350 — its advantages, 350, 351 ' 
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Caloric, observations and experiments on, 311-314 
r'ar5o]j,and Chlorine, on two new compounds of, 120, 130 — 
expe^|M^ents on another new compound of, 375 
CarAp»at(^ii0l^JS4agnesia,. solubility of^.i<? water, 40R — on the 
solu^on of the' carbonate Sflime, ioid, , 409 • 

of Nickel, how procured, 173 

Cary (Mr.), notice of his oxaininaiiou of Ramsdnrs dlvidiDs;' 

engine, 381-384 — results of his measures, 3S7 
Cavliflowers, hint for the p^eser^ ‘lU mi »>r, 400 
Celebes, notice of an carth<juiiko on dn- coast nl‘. 

Census of America, 432 
Ccrefk (ceritc), analysis of, 262-2G4 
i^riu7n, properties of the oxide of, 204, 26 ) 
f,t$4fneoal and hydrogen, on the aeriform (M>nipoMnds of 133, 
miscellaneous intelligence in, lf»9-|S7, 

422 — frf^ress of on the continent, 3(>Ci-.3ii> — remarks 
chcmicaV' ittpirics, 354, 355 

C/a7ieuz.r’s (Mr.) ciphers, for seciot writing, icmarks on, 22-2-1 
(J. G.) translation (»f Roy’s ( “^says ou the calcimilion 
^metals, &c. 54-64, 294-290 

Chimneys, importance of attending to ilic e-mstruction of, esjic- 
cially for furnaces, 352-35 I 

hlorine, on the use of, in hydropliubivi, 100 — new compound 
^f it and of carbon, 375 — ^licat produced by it, *113 — cxplo- 
"^lon of, and of hydrogen, dnri, 

Chondrofiiie, analysis of, 320 

Chroniium, on the compounds of, 17 1. 172 — oxide of 172 — 
alloys of, with iron and steid, 17.3. 174 — on vurious com- 
pounds of, 317-319 

Chronometers, elfects of the proximity of masses of iron on 
rates of, 374,41.5 — on the chronometers used in the Arctic 
edition, 402-404 
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Cinchonine y process for ob taking, 325 » 

Ciphers, for secret writing, remarks on, 21 — on Mr. Chenevix’s, 
22-24, 28 — Lord Bacon’s, 24, 25 — Mr. Blair’s, 25-27 — spe- 
cimens of some ciphers by the Rev. Edward Hincks, 29 
Clock, the daily rate and error of, at one time of the day, being 
known, a table to find its corresponding error throughout the 
day, 155-166 

Clock^dial of the Tron Church at Glasgow, account of the illu- 
mination of, by gas, 229-231 

Coal~g.as, successfully applied to the inflation of balloons, 
114,115] 

Coindetijyx. Z.), on the use of iodinfe in medicine, 187-189 — 
particularly in scrofula, 243-245 
Colchester, description of an ancient sphinx found at, 1-17 
(chemical), principles of, 306-311 • 

Combustibles, experiments on the mechanical action of, 311-313 
Combustion of ether, products of, 64-74 

Comets, on determining the equations of, 137-140 — correction 
of the elements of an orbit of, that has been deternuned, 
149-151 

Compass-needle, best kind of steel and form for, 1.32 
Copper, analysis of ferro-arsenioal sulplmret of, from Freiberg, 
30-32-2-of an antimonial sulplmret of copper from Kapnik, 
32, 33, 34 — of a cupreous sulplmret of lead and antimony, 
from Claiisthal in the Hartz, 31, 35, 36 — of the sulplmret of 
copper and bismuth, 36, 37 — effects of copper on vegetation, 
178 — of a copper pyrites, 330 — account of the native 
copper mines on Lake Superior, 422 
Correspondence (secret), easy method of, 292, 293 
Cumaneana, notice of an earthquake at, 426 
CunobcUn, a British ^monarch, rciiiurks on some coins of, 6-8, 
12, 13 

Cyanogen, on the combination of oxides with, 175-177 

Dalton (Mr.) observations of on the solution of carbonate of 
lime, 408, 409 

Daniell (J. F. Esq.) inquiry (with oxperiinonts) into the nature of 
the products of the slow combustion of ether, 64-74 — meteo- 
rological observations by, for one year, 97-111 — comparative 
remarks (with three tables) on the weather and seasons of the 
years 1819-20 and 1820-21, 11 1-114— -illustrative remarks 
on Mr. Green’s aerial voyage, 117-118 
Davy (Sir Humphry) observations of on the magnetic pheno- 
mena produced by electricity, 126 — liis discourse on awarding 
Sir Godfrey Copley’s prize medals, 300-304 — his chloridic 
theory reluctantly acknowledged by foreign chemists, 306- 
307 — notice of his observations and experiments on the papyri 
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Herculaneum, 367-369 — and of his further researches on 
the magnetic phenomena produced by electricity, with some 
new experiments on the properties of electrified bodies in their 
relations to conducting power and temperature, 377-380 
Davy (Dr. John) on the urinary organs and urine of two species 
of rana, 130-131 

Density of the earth, remarks on the mean, 370-372 
Dive (M.) notice of his formation of Prussian potash, 323 
Dividing Engme of Ramsden, report on the present state of. 
381-388 

Doleretner (Professor) analysis of copper pyrites by, 330 
Dollond (Mr. G.) account of a micrometer made of rock crystal, 
131-132 

Duhoiit (Madame), notice of the alcalino-vegetablc poudrettes 
of, 334 

Diigong, an herbivorous animal from Simiatra, notice of, 370— 
pcculiantios that distinguish it from the Manatee of the AVest 
Indies, 375 

Earth (Green) of V'erona, analysis of, 276, 277 — temperature 
of the earth at various depths, 338, 339 — remarks on its 
mean density, 370-372 

EarthquaJfc in the island of Zantc, account of, 341 — in Cuma- 
neana, 426 — on the coast of ihc island of O'lebes, 427 
Edinburgh^ progress of public eOucaiion at, 431 
EggSf singular preservation of, 3 12 

Electricity^ on the magnetic pbenomcna prodiicedby, 74,126,416 
— relation of a remarkable electrical pluMioiueiion, 182, 183— 
observations on Voltaic electricity, 183, 184 — contact in vol- 
taic electricity, 185 — magnetism produced by electricity, 
185, 186 — notice of clcctro-magnetic instruments invented 
by M. do la Rive, 184, 185— of a new olectro-magiu tic ap- 
paratus, coiistructiid under Mr. P'aradny’s direction, for the 
exhibition of rotatory motion, 186, 187, 283-285 — of Sir 
Humphry Davy's researches on the magnetic pluinomena 
produced by electricity, and of bis expeiiments on the j>ioper- 
ties of electrified bodies in tiicir rLdations to cundueting 
power and tempcraiun;, 377-380 
Electro-magnctical motwnSy 74, 186, 415, 416 
Epilepsy, on the use of nitrate of silver in, 180, 190 
Equations of Comets, on the determination of, 137-149 
Ether, inquiries and experiments on the products of the slow 
combustion of, 64 

Evelyn (Sir G. S.) notice of the i*e-mcasurcincnt of the cube, 
cylinder, and sphere used by, in his inquiries respecting a 
standard of weights and measures, 373 
Evelyn (John) analysis of the Fumifugiuin ol, 343-348 
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Facial Nerves^ on the di^rence of the functions in certain, 
illustrated by their anatomy in the inferior animals, and by 
'a comparison of their uses in man and brutes, ^3.1-240 — , 
comparative anatomy of the fifth pair of facial nerves ^'240-243 
Faraday (Mr.) experiments and observations on some hew elec- 
troomagnefical motions, and on |bc theory of mapeti^m, 74, 
96, 416, 421 — on two new compounds of chlorine amd car- 
bon,^ and on a new compound of iodine, carb^, and hydro-/ 
gen, 129, 130 — account of a new apparatus for the exbibi^on 
of rotatory magnetic motion, 186, 187,283^-285 
Fat bodies^ results of the decomposition of by igidfl^.j^de 
copper, 323-324 ' if ’ 

Fire, by its lieat, can thicken homogeneous bodies, 56, 
can thicken water, 58-60 — and air, 61-64 ^ 

Flaugergues, (M.) observations of on the heat 
rays during the solar eclipse of September 7, 1820,,.<5i3, 31jk 
Fossi/-5owes discovered at Plymouth, 124, 125, 133 
France, economy of the chemists of, compared ’with of 
the English chemists, 355, 356 
Fresco painting, a new process for the preservation 

407 ' 




Oarnct, analysis of, 329 
Gas-tar, useful green paint made IVom, 407 
Gases from oil and coal, experiments on, 135, 136 — successful 
application of gas to the illumination of the clock-dial of the 
Tron Church at ( Jlusgow, 229 — ^23 1 
GflZ-rW (Professor) abstractor his essay on manures, 332, 334 
Gem, ancient, representing CKdipus expounding the enigma of 
the Sphinx, 11, 12 

Gicssc (M.) account of a supposed new incla) IVoiii the resi- 
duum of sulphuric acid, 315, 316, 

Glasgow, account of the mode of illuminating the clock-dial on 
the steeple of the Tron Church at, 229-231. 

Gold, experiments on some* combinations of, 318, 319 
Grm/ (Mr.) ascent of in a balloon from Portsca, 115— obser- 
vations and experinnmts made by him during his aerial 
voyage, 116 — remarks thereon, 117, 118 
Grouvellc, (M.) on the combinations of oxides with chlorine, 
iodine, and cyanogen, 174-177 — on various compounds of 
chromium, 319-321 

Gums, salivation and ulceration of, prudiu'ed by hydro-cyanic 
acid, 428 


Uaitsfccif, (Prot(’SM)r) expciinn uts of, for determining the law of 
magnetic attraction, 335-337 

Hastings, (Dr. Charles) observations of, on the division of the 
eighth pair of nerves, 96 
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lifiy, (E. W. A. Esq.) description of an ancient moniiment 
found at Colchester, representing the Theban Sphinx, 1-17 
Heat, laws of the propagation of, 1 BO— observations on the 
heat of the aiin^s rays during the solar eclipse of September 
7, 182P, 313, 314 , 

Henry, (I))f.)on the atiriform compounds of charcoal and hydro- 
gen, 134, 135 — experiiOAi^ts on the gases obtained from oil 
and coal, 135 

notices of Sir Humphry Davy's observations and 
experiments on the Papyri of, 3G7-369 

'V* Esq.) Sir Godfrey Copley’s gold medal 
l^awariw^ 300 — Sir Humphry Davy’s address to him on 
^Ipie qc(^si6h, 300-302 — on the aberration of compound lenses 
ad object-glasses, 369 — on the separation of iron from 
herji^tals, 372 

bv. Edward) observations of on secret writing, 21— - 
‘ on Mr. Chenevix’s cipher, 22-24, 28 — on Lord 
, 24, 25 — on Mr. Blair’s, 25-27 — specimens of 



(SiPxverard) observations on the rete mucosum of the 
Vi % defence against the solar rays, 125, 126 — micro- 
cal observations on the brain and nerves, 4'c. 127-129 — 
notice of his account of the Dugong, ^c. 370, and of the 
peculiarities that distinguish it from the Manatee of the 
West- Indies, 375 

Humboldt (Baron), observations of on tlie causes affecting the 
distribution of vegetable fornjs, 33S, 339 

Hutton (Dr.), notice of his remarks on tlu* mean density of the 
earth, 370-372 

Hydraulic Lime, analysis of, 414 

Ilydrocijarifc Acid, salivation and ulceration of the gums pro- 
duced by, 428 

Hydrogen and Carbon, on the aerifoun compouiuls of, 133, 134 
— explosion of, and of chlorine, 413 

Hydrophobia, on the use of chlorine in, 190 


Insects (luininons), on the phosphorescence of, 181, 182 
Iodine, on the combinations of oxides with, 175, 17(5 — on the 
use of, m nicdi('ine, 187-189 

Iron ore, analysis of granular chromic, 39, 40 — of blue iron ore, 
38 — alloys of iron, chromium, and steel, 173, 174 — on the 
separation of it, from other metals, 372 — effects of the. prox- 
imity of meissos of on the rates of chronometers, 374 — curious 
effect of sea water on cast-iron, 407 — effect of iron on the 
rate of chronometers, 415— oxalate of, found as a mineral, 422 
Irritation of the spinal nerves, remarks on, 428-430 
Ivory (Mr.), account of his method of coriqmting the latitude 
from two altitudes, and tlic time intc*rvening, 389, 390 — apo- 
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logy for the postscript on refraction, in answer to his remark^ 
390-396 

Javal (M.), experiments of on some combinations of gold, 
318,319 # 

Kater (Capt. Henry), observations of on the construction of a 
balance, 40 , 41 — on the comparison of various British stand- 
ards of linear measure, 130 — on the best kind of steel, and 
form for a compass needle, 132 — -notice respecting a volcanic 
appearance in the moon, 1 33 — and of his account of the re- 
measurement of the cube cylinder and sphere, used by the 
late Sir George Shuckbnrgh Evelyn, in his inquiries concern- 
ing a standard of weights and measures, 393 

Klaproth (Martin Henry), contributions of towards the chemical 
knowledge of mineral substances, 29 — analysis of the ferro- 
arsenical sulphuret of copper, 29-31 — of an antimonial sul- 
phuret of copper, 32-34 — of a cupreous sulphuret of lead 
and antimony, 34-36 — of the sulphuret of bismuth and cop- 
per, 36, 37 — of the blue iron ore of Eckartsberg, 38 — of 
granular chromic iron ore from Steinnark, 39, 40 — of cererit, 
262-264 — of the oxide of cerium, 264, 265— of a compact ore 
of titanium from Arcndal, 205, 266 — of the (opax, 266 — par- 
ticularly the Saxon topaz, 266-2()8 — of zoisit, from Carinthia, 
268, 269 — of the foliated ougile of (’arinthia, 269, 270 — of 
conchoidal apatite, from Zillerthahl, 271.272 — of the co- 
lumnar brown-spar of Mexico, 272-274 — of dolomite, 274 — 
of anhydrite, 27.5 — of the giecii earth of Verona,* 276 — 
of the alum stone of Tolfa, 277 — and of that of Freienwald, 
277-282 


Larch-trec, iisti of in tanning, 40{> 

Latitude, method of computing, from two altitudes and the time 
intervening, 380, 390 

Jjcad, and antimony, analysis of a cupreous sulphuret of, 34- 
36 — its increase of weight, in calcination, accounted for, 295- 
297 — on the disappearance of the celestial heat in, 297-299. 
Litjht7iing, clfocts of, 414 

misoellaneoiis intelligence in, 193, 194,;430-432 
JAthograpluj, application of to the taking of impressions from 
plants, 405 — progress of, at iMunich, 431 
lioudon, evils resultiiig to the inhabitants of, from smoke, 343— 
stale of them in the seventeenth century, 343, 344 — in the 
eighteenth century, 345 — and at the present time, 346 — 
remedy suggested for, 347 — account of various expedients, 
fur consuming smoke, 348-054 
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])^ac Culloch (Dr.) observations of on tlie varieties and forma- 
tion of pitrhstone, 41-50 — synopsis of its varieties, 51 — 
simple pitchstone, 51 — porphyritic, 52 — concretionary-sphe- 
roidal pearlstoae, 52, 53 — amygdaloidal, 53— on the defects 
of the existing charts of the Shetland isles, 206-229 
Mackenzie (Colin) review of One Thousand Chemical Expcri- 
menish^y 354 — strictures on his want of order, 356-358 — spe- 
cimens of his incorrectness, 358-363 
MaddeT^lnliCy notice of a newly invented one, 169 # 

Ma(j7ic$ia and its carbonate, solubility of, in water, 407 
Magnetic AtiractionSy experiments for determining the law of, 
335-338 

Magnetisniy observations on some new electro-magnetical mo- 
tions, and on the theory of, 74-96— magnetic phenomena 
produced by electricity, 126 — magnetism produced by 
electricity, 185, 186 — production of magnetism, 414 — electro- 
magnetic rotation, 415 — note ou some new electro-magnetical 
motions, 416-421. Electricity*) 

Maio (Signor) notice of ancient MSS. discovered by, 193 
MalacolitCy analyses of, 329 
Manatee y how distinguished from the dugong, 375 
Ma7iuTeSy abstract of a dissertation on, 332, 333 — notice cf the 
alkalino-vcgctablcpoudiettcs of Madame Dubout, 334 
Mechanical Science, miscellaneous intelligence in, 168, 169, 
402-407 

Medicincy on the use of io<liiie in, 187, 188 — of nitrate of 
silver, 189 — of chlorine, 190 

Medico- Chirurg teal Socitfgy notice of the funnutioii of, 194 
Meteoric Stones, analyses of, 329-331, 410, 411 
Meieorolites, observations on, 192 

Meteorological Observations for one year, 97-1 1 1 — remarks 
(with tables) on the weather and siasons of the years 
1819-20 and 1820-21, 111-114 
Micrometer, made of rock crystal, account of, 131, 132 
Milk, hint for the preservation of, 406 

Mineral Substance, now, notice of, 19 J — analysis of, see 
Analysis. 

Mineral Waters, on the sulpluireous nitrogen in, 409, 410 
Miscellaneons bitetbgcnee in Scic'iice and the Arts, 168-194, 
402-432 

Molybdenum, on the coinpound'i of, i/l, 172 
Monte Nuovo, account of the rise of in 1588, 424, 425 
Moon, notice of a volcanic appearance in. 133 
Morland (Mr. Samuel) the inventor of the steam-engine, 193, 
194 

Mud Volcanoes in bogs, notice ol, 427 

Mui'intic Acid, ou the constitiitiou of at diHereni densities, 
287-291 
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Naples, notice of a cabinet of ancient glass at, 430 * 

Natural History, miscellaneous intelligence in, 187-103,42^2- 
430 

Navier (M ) experiments and observations ori the mechanical 
action of combustibles^^Sll 1-313 
JVe|grro,bbservations on the fete mucosum of, 125, J2G 
Nerves, additional facts relating to the division of the eighth 
pair of, 19,20,96 — microscopical observations on, 127-129 
— on ^the cfifTer^nce of the functions in certain nerves of the 
face, illustrated by their anatomy in the inferior animals, and 
by a comparison of their uses in man and brutes, 231-240 — 
comparative anatomy of the fifth pair of facial nerves^ 240- 
243— new arrange»ucnt of the nervous system by Mr. Thill, 
376, 377 — on the irritation of the spinal nerves, 428-430 
Nickel, on the carburet of, 173 
Nitrate of silver, on the use of, in epilepsy, 180 
Nitrogen of sulphureous mineral waters, ubservalioiiii on, 409, 
410 

North, rewards for discovery in, 432 

(Edipvs, expoundujg tfie enigma of the Sphinx, description of an 
unciciit gem, representing, 1 ] , 12 
Olbars (Dr. W.; essay on comets, truiislnted, 137 — on some 
nipiations of the first and second order, which have been pro- 
posed for dch uriinijig the ecpialions of eoiiuits, 137-149 

ccftrcclioii of the ' of ;iii orbit whi< h has been deter- 

mmed, 140-' 151 

Optn7n, iitij)H)ved piof fS" foi exli ricling ilic salt of, 331 
Upl/cnl of Proh ^sor Amici, account of, 393-401 

O.i'alalf of iroi», i'ouiid as a mmcrul, 422 
Oxalie nc.itl, de<*oinpositioii or. 413 

Oxides, conibmations of, with chlorine, iodine, and eyauoiren 
175-177 — of platinum vvidi erohl, 42 

Paint (green), Co*' coarse wood-work, 107 

Papyri of Herculaneum, notice of, Sir Humphry Davy's cv- 
periments and observations on, 367-369 
Parlics (Messrs.) notice ol the contrivaiK'c of, for consuming 
smoke, 351 — roinarks thereon, 352 
Parkinson and Frudsham, (Messrs.) observations of on tlu 
ehronorneters used on the Arctic expedition, 402-404 
Pearl, beautiful Scottish, notici! of, 427 

Pendulum, account of Captain Sabine’s experiments for deter- 
mining the acceleration of, in difFerent latitudes, 363-367 
Philip (Dr. A. I'. W.) additional facts by, relative to the di\i- 
sioii of the eighth pair of nerves, 17-20 
Philosophical Transactions of the Royal Society of l.ondon, an 
analysis of, 125-136, 363-380 
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Vliosphorescence ot wounds, remarks on, 180 — and of luminous 
insects, 181, 182 

Pictet (Professor) thoughts by, on voltaic electricity, 183, 184 
Fitchstone, observations on the formation and varieties of, 41-50 
— synopsis of its varieties, 51~simple pitchstOne, tbid, — por- 
phyritic, 52— concretionary spheroidal pearls touf:, fi2^ 53 
— amygdaloidal, containing imbedded nodules of another mi- 
neral, 53 , 

Plants, observations on the distribution of, 338, 339 — Impres- 
sions of taken by Lithography, 405 
Platinum, process for procuring pure platinum, palladium, rho- 
dium, iridium, and osmium, from the ores of, 246-256— re- 
marks thereon, 256-262 — on the oxide of, with gold, 412 
Police (Pharmaco-legale), severity of, 331 
Preservation of milk, directions for, 406 — of cauliflowers, 406 
— and of fresco-painting, ibid, 407 
Prize Questions, by the Society of Apothecaries at Paris, 179, 
180 — by the Academic Society of Nantes, 190 — by the So- 
ciety of Sciences and Arts atMentz, 405 — by the iloyal Aca- 
demy of Sciences of Toulouse, 405 — by the Academical So- 
ciety of the Lower Loire, 430 — by the Royal Society of 
Medicine at Marseilles, 430 
Propagation of heat, laws of, 180 

Prussic Acid, salivation and ulceration of the gums prodiicefi 
by, 428 

Publications (New), select lists of, 105-433 

Quinine, process for obtaining, 325-327 — its use in inteimit- 
tent fevers, 327 

Rainsden^s dividing engine, report on the present slate of, 381- 
388 

liana, on the urinary organs and unne of two species of, 
130, 131 

Rein-deer, successfully brought to England, 427 
Rete Mucosum of the Negro, observations on, 125, J26 

Essays on the calcination of metals, <Src,, translated, 51-64, 
294-299*' 

Ridolfi (Marquess), notice of the improvement of Woulfe’s ap- 
paratus, by, 179 

Rive (M. de la), notice of electro-magnetic instruments, in- 
vented by, 184, 186 

Royal Society of London, proceedings of, 119, 300-305 — plan 
for re-uniting under it the various existing scientific socie- 
• ties of London, 122, 123 — analysis of the Transactions of the 
Royal Society, 125-136, 363-380 — list of its council and 
oiiiccrs, 304 
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Skbine^ (Captain Edward) Sir Godfrey Copley’s prize meda^ 
awarded to, 300 — Sir Humpliry Davy's address on the occa- 
sion, 302-304 — account of his experiments for ^terminiugthe 
acceleration of the pendulum in different latitudes, 363-367 
Salijici^kbase, account of anew one, 177, 178 
Salt, on the contamination of, for manufactories, 169 
Scarlet Fever, preservative against, 428 
Scrofula, on the use of iodine in, 243-245 
Sea Water, curious effect of on cast iron, 407 
Secret Writing, remarks on, by means of ciphers 21-29— easy 
and secure method of, 292, 293 

Sementiniy (11 Cavalier) observations of, on the use of iiilrab) of 
silver in medicine, 189, 190 

Shaw, (John Esq.) observations of, on the difference of the 
functions in certain nerves of the face, illustrated by their 
anatomy in the inferior animals, and by a comparison of 
their uses in man and brutes, 231-240 — comparative anatomy 
of the fifth pair of nerves, 240-243 
Shetland (Isles), remarks on the chart of, 206-220 
Ship^i, account of a new adhesive lining for the sheathing of, 
168, 169 

Sfher, on the use of nitrate of, in epilepsy, 189; 190 — experi- 
ments and observations on the atomic weight of, 286-288 
Skull of a deer, found in a tree, notice of, 193 
Smoke, pernicious effects of, to the inhabitants of liondon, in the 
scvcutoeiith <;erittiry, 343, 344 — in the eighteenth century, 
345 — and at tin* piesent time, 346 — remedy suggested fo^, 

347 — aeeouiit of various expedients for consuming smoke, 

348- 354 

^()c/<7/r.s’ (Seientitlo) proceedings of. The Royal Society of 
Loiulun, 1J9 — 300-305 — remarks on the inconvenioiicies re- 
sulting froni the division and subdivision of tlie scientific ifts- 
tablislinionts of I.oadon, 120-124 
South (.lames, J^sq.) the elock's daily rate and error at one time of 
the day being known, a table to find its corresponding rate 
and error llironghout the. day, 155-1 60 
Spafu^ statistics of, 431, 432 

iS/xo' (brown) of Mexico, analysis of, 272-274 — and of bitter 
spar, from tlie Tyrol, 276 

Sphinx, ancient, discovered at Colchester, 1 — its dimensions, 2 — 
reasons for thinking it to be of llomau wokmanship, in 
Britain, 3-5 — description of a bronze sphinx, 5 — the Colches- 
ter sphinx not older than the time of the first Claudius?^6 — ; 
though tlie respect for the sphinx may be traced to the time of 
Augustus, (i-8-:-lIiis sphinx probably placed in the pro-naog, 
or vestibule of the temple of Claudius, 10 —instances, from an- 
tiquity, of sphinxes represented as having completed tlie de- 
struction Jiftheir victims, 11-13 — probable circumstances that 
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% have preserved the Colchester sphinx, 14, 16 — remark on tlie 
engravings of it, 15-17 
Spmal nerve$^ on the irritation of, 428-430 
Siarsy easy method of computing the aberration of, 151-164 
Statuary Marble quarries, notice of newly discovered, in Tus- 
cany, 193 ' . ‘ 

Steam-engines of England, power of, 404 
Steely alloys of, with chromium andiron, 173| 174^— experiments 
on various alloys of, 316-318 * 

Succinic Acid, process for obtainijig, 179 
Sulphurets, analyses of ferro-arseuical siilphuret of copper, 
30-32 — of an antimonial sulphurrt of copper, 32-34 — of acu • 
|)rcous sulpliuret of lead and antimony, 34-36 — of the sul- 
phuret of bismuth and copper, 36, 37 
Sulphuric Acid, account of a supposed new metal from the resi- 
duum of, 315, 316 — cause of its high price in England, con- 
trasted with that manufactured in France, 355, 356 
Sun, observations on the heat produced by the rays of, during 
the solnr eclipse of September 7, 1820, 313, 314 ' ^ 

Svperwr (Lake) account of the native copper mines of, 422, 423 

Tantnng, use of the larch tree in, 406 

I'ea, black, analysis of, 201, 202 — and of green tea, 202— re- 
marks thereon, 204, 205 — table of soluble matter in, 206 
Temperature of iIk* earth at viiiious depths, 339, 340 
Test, for arsenic, 41 1 

7/////, tublc for reducing sidereal to mean, 167 
Tin, increased weight of, when calcined, accounted for, 296 
227 

7’iviMC5, how rendered incombustible, 413 

Til uiiumy analysis of a compact ore of, from Arcudal, 266, 206 

Topaz of Sa\ony, analysis of, 266-268 

‘Tungstm, on some compounds of, 171, 172 

Ure (Dr.) experiments and o!)sei vations of, on the. jiloiin* 
'vcight of silver, and on the constituliou oi bcpiid nniiiatu- 
acid at didereAt densities, 286-291 

V (itjUauon, eflccts of copper on, 17S 
Verona, analysis of the green (*arlh of, ‘270, 277 
Vok anic appearances in the moon, notice of, 133 
VtdeanOf’S of mud in l)Ogs, probable origin of, 427 

JicLneity, obsc-i vations on, 183, 184 — conlact m, J^*» 

Water, ihirkened by fire, 58-60 

Wait (Mr.), contiiv.)nce of, tor consuming smoke, 349 
Weaving, improvement in the subihrily of, 3:J2 
WhidhoM (.foseph, esq.), account of fossil bones found at Plv- 
mouth, 124-133 ^ 
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Wollaston (Rev. Mr.), tabic, shewing the acceleration of sidc-^ 
real on mean and solar time, 167 
Wollaston (Dr.), report on the preschi state of Ramsden's di- 
viding engine, 381*388 ’ ' . 

^ Wood (fi[r, William j, notice of the adhesive pcljj^ invented by, 

' ;f6l lining the sheathing of ships, J68, 169 
'Wm^fe's Apparatus/im^tovemoni ck, 179 
lFbu»ds, on the phosphorescence of, 180 
Writing^ (.Seciret) by means of ciphers, remark*> 
easy 'and secure method of, 292, 293 

'iS.nle (island), account of au carthquaki|p^'^®i^ 

Zoisity analysis of, fiorn faniitl.;.-, 268, 26& ' 
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